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It Speaks a Universal Language. 


= 


EFORE the advent of the Strowger Automatic telephone 

system in such cosmopolitan cities as Buenos Aires, 

Argentina; Havana, Cuba; and Dairen, Manchuria, only 
those who could speak the language that the operators could 
understand could make telephone calls with ease. 


=i 


Now in these places modern telephone service is available to 
all nationalities alike. The Strowger Automatic dial has elim- 
inated the trouble in securing operators who could speak the 
necessary languages and has also eliminated the annoyance to 
subscribers who could not make themselves understood. All 
that is needed to use the Strowger Automatic telephone is a 
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2 knowledge of the rudiments of counting. 

A The success and popularity of the Strowger Automatic system 

= in cosmopolitan cities of foreign countries is paralleled in many 
U 


of our own cities where foreign speaking peoples find that the 
dial makes telephoning easy and convenient. 
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FOR REAL SERVICE 


The No. 113 Desk Stand 


MAGNETO OR COMMON BATTERY 













Sturdy Construction, Simplicity of 
Mechanism, and Electrical Correct- 
ness Spells Economy and Dependabil- 
ity. Standard apparatus is employed 
throughout, making this instrument 
practically unexcelled for efficiency in 
service. 


Stands are supplied with either 
solid or adjustable transmitter heads. 
Base is equipped with Burns Rubber 
Cushion. 





©) IN THE STEM 


Note the simplicity of the Switchhook 
construction and the direct connected 
cord terminals. Equipment is reduced 
to a minimum and all possible wear or 
trouble eliminated. 


Secure satisfied subscribers by 
installing THESE “tested and 
proven” TELEPHONES. 


Prices and detailed informa- 











tion furnished on full line of RADIO APPARATUS 

Bur u r r 
SWITCHBOARD and TELE- Ot er aoe es eee 
PHONE equipment. lar—They are built by telephone experts. 





A stock of our standard equipment _is carried in stock by a distributor in your territory 


CHICAGO, U. S.A. 


FOR OVER 30 YEARS MAKER OF GOOD TELEPHONES 
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A CONVENTION OF OPPOR- 
TUNITY 


The approaching convention of 
the United States Independent 
Telephone Association is, in our 
opinion, one of the most impor- 
tant in the history of Independent 
Telephony. When it is over, we 
will know whether the Independ- 
ent telephone companies are con- 
tent to go along in the same old 
way, operating with the same 
methods, giving service as they 
have been doing, receiving the 
meager profits they have re- 
ceived; or whether they are 
awake to the opportunity for bet- 
ter operation, improved service 
and more adequate return for ef- 
fort and capital invested in the 
business. 

We are not finding fault with 
the operating methods of the past 
nor can the service be criticized 
unfavorably, for it has reached a 
remarkably high standard among 
the better companies in the Inde- 
pendent field. Neither can the 
companies be blamed entirely for 
the inadequate returns that they 
have been compelled to accept. 
As a class, Independent com- 
panies have done about all that 
could reasonably be expected 
from them. The early years of 
their history, like that of all 
pioneers, was a struggle for ex- 
istence first, through the competi- 
tive era, and then against increas- 
ing expenses and _ inadequate 
revenue. 

Now that life is assured for all 
the companies that desire it, there 
comes the opportunity for im- 
provement of condition. The 
preservation of life was largely an 
individual problem that had to be 
worked out by each company in 
its own territory. Neighboring 
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companies were sympathetic, but 
seldom could offer material as- 
sistance in the struggle. Associ- 
ations could discuss ways and 
means and could offer sugges- 
tions, but the nature of the prob- 
lem was such that the association 
could not solve it for the individ- 
ual company. 

Unlike the problem of main- 
taining existence, the problem of 
advancement is one that requires 
associated effort. Advancement 
comes through the exchange of 
ideas, the merging of experience 
and the working out of better 
ways of doing things. A man or 
a company can eke out an exist- 
ence entirely alone, but for either 
to have even a moderate degree 
of comfort or convenience re- 
quires a combination of the ef- 
forts of a group. 

The opportunity is here for ad- 
vancement in the Independent 
telephone field. Organizations 
are available to do the work. 
There exists on paper a general 
staff making available the best 
talent in every division of the 
field. The question now is 
whether this general staff will 
ever begin to function. The com- 
ing convention can give the an- 
swer. If the matter is discussed 
in a perfunctory way and the 
usual resolutions are passed com- 
mending the Association officers 
for presenting the plan and then 
the whole matter allowed to go to 
oblivion as have some others in 
the past, we will have reason to 
be pessimistic over the future of 
the Independent industry. 

This is the biggest issue before 
the Independent telephone com- 
panies today. If they recognize 
it as such, if they make the proper 
provision for the organization of 
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the staff and for its work after it 
is organized, if they use the in- 
formation that such a staff can 
supply, if they will provide ade- 
quate financial support so that the 
work may be carried on year after 
year, then we may look upon the 
Independent Group as an active, 
progressive component in the 
great telephone industry and one 
that is doing its full share in the 
improvement of communication 
and general welfare of the nation. 

If it does not see the opportu- 
nity for advancement, then we 
may look for a gradual degenera- 
tion into a collection of isolated 
companies that will be content 
forever to drift along without 
hope or vision of doing anything 
in other than their own small 
way. 





POLE LINE STRENGTH AND 
STORM DAMAGE 


A useful piece of work has been 
done by the author of the article 
on “Safe Loads of Pole Lines,” 
which appears in another column. 
The computation of the data 
which appear in the tables cer- 
tainly must have involved no 
small amount of labor but the 
result is a large amount of def- 
inite information presented in a 
very condensed form. The article 
will warrant careful study on the 
part of those who have to do with 
the planning of aerial wire lines. 


Our observations have shown 
that the telephone companies suf- 
fering most from storm damage 
are those having lines below the 
standard of construction and 
maintenance of those assumed in 
the study. As long as we have 
heavy open wire lines on slender 
poles, widely spaced; with decay 
at the ground line and leaning 
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due to poor maintenance, we will 
have excessive damage due to 
wind and sleet. The way to re- 
duce this kind of damage is to 
build lines of proper strength on 
poles only long enough to give 
necessary clearance and _ after 
they are built to maintain them 
properly by periodic overhauling 
and replacement of weakened 
poles. 





A MATTER OF PERCENT- 
AGES. 


Since the enforcement of the 
Eighteenth Amendment, the fig- 
ure of “one-half of one percent” 
has come to have a special signifi- 
cance to many. Consumers of 
products that must stay within 
this limitation complain that the 
percentage is so small that the 
product has no “kick” in it. Car- 
rying the idea over into the tele- 
phone industry (by analogy only, 
let it be understood) Independent 
association activities supported 
by less than one-half of one per- 
cent of gross revenues of Inde- 
pendent operating telephone com- 
panies, in the very nature of 
things, can have very little 
“punch” in them. 





EXCHANGE BOUNDARY 
LINES 


In his newsy monthly letters 
to the companies of his associa- 
tion, Secretary Ernest Irwin of 
the California State Association 
frequently touches upon matters 
that are worthy of editorial com- 
ment. In a recent letter he dis- 
cussed exchange boundary lines 
as follows: 


“While talking about exchange 
and primary rate areas, just a 
word or two may be said to mem- 
ber companies about the impor- 
tance of having the primary rate 
area and exchange area of each 
exchange clearly defined and 
drawn out on a map available for 
general use. 

Primary areas are, in general, well 
established, but the boundaries of 
exchange territories are  fre- 
quently not so well fixed. When 


all utilities have their rates filed 
with the commission, with accom- 
panying maps, questions of terri- 
tory served should be easily set- 
tled. But do not file any map 
until sure that it is correct. Even 
with the most careful checking 
possible it has been found that 
boundary lines as filed by one 
company do not always agree 
with the filed boundary lines of 
neighboring exchanges ; and when 
a map has been filed stick abso- 
lutely to the lines as shown; do 
not cross the line with your serv- 
ice under any condition. 

“If it is absolutely necessary to 
cross the line, make arrangements 
with your neighbor, and file new 
maps, explaining the reason for 
the proposed change in boundary 
line, indicating it on the map, and 
have the change authorized be- 
fore going ahead with any con- 
struction. And if you have serv- 
ice in someone else’s filed terri- 
tory and are maintaining it on ac- 
count of an old overlap in terri- 
tories, do not take on new service 
on that account, nor make any 
change in or addition to the exist- 
ing service. Strict compliance 
with these principles will keep 
one on the safe side, out of 
trouble.” 

This is good advice not only in 
California, but in every other 
State. 
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SERVICE PIRACY IN A NEW 
FORM 


The old game of trying to get 
something for nothing seems to 
have broken out again, and tele- 
phone companies are the victims, 
if reports that have been received 
are correct. It seems that the 
representative of a well-known 
publishing house specializing in a 
woman’s magazine appears in a 
city, makes arrangement with a 
local merchant to furnish head- 
quarters and starts a campaign 
for subscriptions. This cam- 
paign is conducted entirely by 
telephone and the telephone com- 
pany is expected to furnish serv- 
ice without extra pay for the 
work done. The telephone of the 
merchant who is a fellow victim 
with the telephone company is 
used by the solicitor who makes 
several hundred calls per day un- 
til the entire telephone directory 
is exhausted. 


In two cases, the telephone 
companies refused to give this 
service gratis. One manager re- 
quired the installation of a special 
telephone and the payment of the 
installation fee and one month’s 
service. Even at that he got little 
enough when it was considered 
that his central office had to han- 
dle calls for nearly all of the sev- 
eral thousand telephones on the 
exchange while the telephone was 
in service, 


We do not believe that any tele- 
phone company should submit to 
an imposition of this variety. 
The remedy is to refuse service 
until proper arrangements have 
been made and those arrange- 
ments should provide adequate 
compensation for the service ren- 
dered. It is strange that a busi- 
ness house of standing should at- 
tempt to put this thing over on 
another business. It is entirely 
possible that the idea of such a 
campaign is that of the solicitor 
rather than of the publishing 
house, but in any case the latter 
should receive immediate notice 


from the telephone company stat- 
ing its surprise that such a prac- 
tice be permitted. 
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Value of Your Property: 


Has It Been Fairly and Fully Determined as of Present 
Date; or Is an Old and Obsolete Valuation Cheating Both 
You and Your Subscribers?—Some Depreciation Problems 
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By CHARLES W. MCKAy 


Fair Value of Your Property Today 

This brings us to the thought sug- 
gested by the subject of this article. 
Original costs, or actual investment, by 
no means reflect the true, fair value of 
a going telephone property—unless these 
, 


costs have been incurred at a 


origina 
comparatively recent date. Take, for in- 
ance, the case of a plant; built some 
ten or fifteen years ago, and containing a 
relatively large amount of long-lived 
units of property, such as underground 
onduit, underground cable, heavy (treat- 
ed) poles and, of course, the usual com- 


plement of subscribers’ station and cen- 


; 


ral ofhce equipment. Under normal con- 
ditions, such a plant would be in rela 
tively good condition at the present time, 
some ten or fifteen years after its 
riginal constructio1 The point I wish 
to make is that many telephone execu- 
tives are inclined to regard the original 
cost of a telephone plant (the actual in- 
vestment) as a measure of the true fair 
value of the property today. For obvious 
reasons, such a procedure would be un 
fair to the company, unfair to the s« 
irity holders and, eventually it would 
fair to the subscribers. The reason 
why it would be unjust to the subscribers 
will be apparent if we but pause to con 
sider that in such a case service rates 
vould undoubtedly be based upon the 
valuation claimed by the company (the 
original cost valuation) and these ser\ 
ice rates could not possibly be high 


h to provide an®adequate allow 


enoug 


ance for annual depreciation. The annual 
llowance for depreciation must be high 


f 


enough to provide for replacement « 
plant, as it is retired from service at cur 
rent market prices and, needless to say, 
current market prices today are from 
seventy-five to one hundred per cent 
higher than they were at the time this 
hypothetical plant was _ constructed. 
Therefore, even from the subscribers’ 
standpoint, if we base our plant valuation 
upon old original costs (or, in other 
words, upon the actual investment made 
during a period prior to the present high 
price level) we are bound to be “way off 
the track.” 

To return, for a moment, to the sub- 
ject ot depreciation, as referred to in a 
preceding paragraph. The terms “phys- 
ical” and “functional” depreciation were 
used. Those who have followed the 


valuation series, as presented in former 
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issues Of Telephone Engineer, doubtless 
will remember these terms and appreciate 
the distinctive significance which may be 
attached to their application in connec- 
tion with the problem of determining the 
true present value of a telephone property. 
Synopsis of Review of Depreciation 

Depreciation has been authoritatively 
defined “a falling in value; reduction in 
worth,” and also as “a lowering in 
worth.” An excellent definition of de- 
preciation has been given by Dr. R. H. 
Whitten in his book “Valuation of Pub- 
lic Service Corporations.” Dr. Whitten 
says: “Depreciation can be defined as 
the lessened utility value caused by phys- 
ical deterioration or lack of adaptation to 
function.” The word “utility” undoubt- 
edly is used by Dr. Whitten in its broader 
sense in other words, as a synonym for 
usefulness. Hence, it is especially apro- 
pos in formulating a definition of de- 
preciation for use in connection with 
public utility properties. 

There are two prime causes for de- 
preciation—physical depreciation and 
functional depreciation. Physical depre- 
ciation may be subdivided into two classi- 

cations: the depreciation resultant from 
wear and tear, and the depreciation due 
to age and physical decay. Functional 
depreciation may also be divided into two 
classifications: the depreciation due to 
inadequacy, and the depreciation caused 
by obsolescence. There is still another 
cause of depreciation which is well 
worthy of consideration in connection 
with the problem of telephone property 
evaluation. This fifth cause may be 
termed “extraordinary depreciation.” As 
the term suggests, it is that depreciation 
resultant from extraordinary causes such 
We have had 


so many cases of “extraordinary depre- 


as hurricanes, floods, etc. 


ciation” during this past unusual summer 
that all of us are inclined to accord more 
consideration to it than we normally 
would. 

All of these causes of depreciation are 
so important, when one is considering 
the problem of determining true property 
values, that it may be well to review 
them individually—and in some detail. 


Wear and Tear Depreciation 
Depreciation due to wear and tear, as 
the term suggests, is that lessening in 
utility values resultant from actual use 
or service. , This class of depreciation 


does not play as important a part in de- 





PORT TON So) # + os up tenon mem enemas 


TOS SE SST LET SVS ESS 








eee er or 


Bi tonto > 


— 








tape ehcp ey 6 


ee 


18 TELEPHONE 


termining the value of telephone proper- 
ties as it does in determining the value 
of industrial properties. To illustrate, 
machinery which is in constant use 
naturally wears out and has to be re- 
placed. In this case the wearing out 
process is a direct result of use. A tele- 
phone plant, on the other hand, is com- 
posed primarily of poles, cables, con- 
duits, wires, subscribers’ instruments and 
central office equipment. It requires no 
great stretch of imagination to see that 
actual use (the transmission of telephone 
messages) .will not cause as rapid a de- 
preciation here as in the case of ma- 
chinery, which is subjected to actual me- 
chanical strains. A possible exception to 
the foregoing may be found in the case 
of central office equipment. However, 
the items of central office equipment 
which are subjected to severe mechanical 
usage (switchboard cords, etc.) are con- 
stantly replaced, and this replacement is 
a maintenance rather than a depreciation 
problem. 


. Depreciation Due to Physical Decay. 


The second phase of depreciation—the 
depreciation resultant from age, natural 
deterioration or physical decay, plays a 
very important part in the determination 
of the present fair value of the telephone 
properties. Most property elements (such 
as poles, wire, cables, central office and 
subscribers’ station equipment, etc.) have 
a known average life. In given cases, 
actual lives may be greater or less than 
the average lives as predetermined through 
experience studies. Nevertheless, the 
physical factor is a very real one to be 
taken into consideration in connection 
with the determination of present-day 
property values, and it is one that may 
be properly handled only through the 
medium of a_ systematic, careful ex- 
amination of the various elements com- 
ponent to a telephone property. Such 
inspections or examinations should be 
made at reasonably frequent intervals. 


The subject of functional depreciation 
will be discussed in the November in- 
stallment of this series of articles, and 
it is proposed to follow this more or 
less theoretical discussion with practical 
suggestions as to ways and means of de- 
termining present value, with a minimum 
expenditure of time and money. It is 
possible to prepare telephone valuations 
at a relatively small cost and to formu- 
late an accounting procedure which will 
enable a telephone executive to keep such 
a valuation up to date. The writer be- 
lieves that this latter suggestion—that of 
keeping the valuation up to date—is most 
important. Many companies spend thou- 
sands of dollars for a complete plant 
valuation (for some special purpose, such 
as a rate case) and subsequently, allow 
this valuation to become out of date. 
When a new emergency arises, they are 
confronted with the necessity of prac- 





tically duplicating the expenditure of 
time and money involved in making the 
original valuation. 


Combined Telephone and 
Telegraph Data 


The Bureau of the Census, U. S. De- 
partment of Agriculture, reports as fol- 
lows in a bulletin on the “Census of 
Telegraphs for 1922,” just issued: 

“There was a_ considerable increase 
between 1917 and 1922 in the use of the 
telephone and a corresponding decrease 
in the use of the telegraph for train dis- 
patching. Of the 166 railroads of Class 
I which reported for 1922, 43 used the 
telegraph only, 25 used the telephone 
only, 72 used the telegraph only on parts 
of their lines and the telephone only on 
the remainder, and 26 used the telephone 
and telegraph jointly or interchangeably 
over all parts of their lines. The propor- 
tion of the total mileage dispatched by 
telephone only increased from 43.3 per 
cent in 1917 to 46.6 per cent in 1922.” 


Telephone Wire on Railway Right of 
Way 

“The railroads could not in all cases 
supply complete data regarding mileage 
of commercial wire along their lines. 
Some of the telegraph pole line reported 
by the Class I railroads carried telephone 
wire also, and 33,597 miles of additional 
pole line designated as “telephone” doubt- 
less carried part of the telegraph wire. 
The total telephone wire mileage on the 
right of way of Class I railroads was 
reported as 586,259. Of this amount, the 
railroads owned 372,710 miles outright 
and 22,735 miles jointly with telephone 
and other companies, the remaining 190,- 
814 miles being owned by telephone and 
other nonrailway companies; and the 
mileage of telephone wire operated either 
solely by the railrgads or jointly by the 
railroads and other companies amounted 
to 424,317, or nearly three-fourths of the 
total.” 


Long-distance Business Over Tele- 
graph Wires 

“According to the annual report of the 
Postal Telegraph Cable Co. for 1922, as 
published in “Moody’s,” there has been 
a considerable development of long-dis- 
tance telephone business over telegraph 
wires in the South and West. This tele- 
phone traffic, which does not interfere 
with the simultaneous transmission of 
telegraphic messages, may be regarded 
as a by-product.” 


Dates Set for Purdue Short 


Course 


Announcement is made that Nov. 10 
to Dec. 5 has been set for the annual 
four-weeks short course of instruction 


in telephone practice at Purdue Uni- 
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versity. The course is particularly de- 
signed for the men who have to do the 
work of constructing and maintaining 
telephone exchanges. Residents of the 
state of Indiana are admitted without 
charge. Complete announcements will be 
made within a few days. Further in- 
formation may be secured by writing the 
School of Electrical Engineering, Purdue 
University, Lafayette, Ind., attention, R. 
V. Achatz. 


California Independent Tele- 
phone Association Meets 


On September 25 and 26, at the Ath- 
letic Club at Santa Monica, the Califor- 
nia Independent Telephone Association 
met to discuss the problems of their busi- 
ness. Progressive programs were out- 
lined and committees appointed to carry 
them out. Thursday afternoon the con- 
vention was called to order by President 
Chas. Rolfe and the report of the com- 
mittee on rules was read and discussed 
at length. R. E. Cunningham of the 
Southern California Edison Co., was the 
first speaker Friday morning. He told 
how, by mutual agreement, poles had 
been jointly occupied, money had been 
saved for each company, and working 
conditions had been made safer for em- 
ployees. J. E. McDonald, of the Los 
Angeles Joint Pole Committee, then 
spoke of the savings which joint use 
made possible. The purpose of the Joint 
Pole Committee, he said, is to settle dif- 
ficulties and smooth out differences of 
opinions. J. E. McCaffrey told the meet- 
ing of the interest of the Railroad Com- 
mission in the use of joint poles. Frank 
Wright, Mr. Wardman, Mr. Mason and 
Mr. Terkel also participated in the gen- 
eral discussion, telling their experiences 
Upon motion duly made, a committee 
was appointed to confer with the power 
companies. 

After lunch Mr. McCaffrey spoke at 
some length on the electrical laws of the 
State and the Commission’s General 
Order No. 64. The operation of the 
General Order has thus far produced 
good results. The Industrial Accident 
Commission reports fewer accidents, and 
working conditions have been improved. 

Much important work is before the 
Association at the present time under 
consideration of its committees and a 
meeting will be called as soon as reports 
are ready for submittal, probably during 
November or early in December. 

Western Carolina Telephone Co. has 
been incorporated at Franklin, N. C., 
with authorized capital of $25,000 and 
$4,000 subscribed by D. G. Stewart, Ac- 
worth Georgia, S. H. Lyle, A. W. Horn, 
and Sam L. Rogers, of Franklin, and 


others. 
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iguring Safe Line Loa 


Concrete Figures for Determining Safe Pole Line 
Loads Are Given—Computations for Seven Typical 
Types of Lines—Decay and Poor Alignment Effects 


Each year, ice and wind take their toll 
from the aerial lines of telephone, tele- 
graph and railway companies. Thou- 
sands of poles are destroyed and hun- 
dreds of circuits are temporarily placed 
out of service. It is easy to say that this 
happens because the lines were not strong 
enough to carry the abnormal load, but 
it is not so easy to determine the kind 
of line that may be expected to remain 
in service under expected storm condi- 
tions. In order that some concrete facts 
might be available upon which to base a 
judgment of the relative advantages of 
different types of pole line construction, 
the author has undertaken the rather 
arduous task of computing the strength 
and stresses under assumed loads, of sev- 
eral types of line. The computations for 
seven types of line, which for the pur- 
poses of this study were assumed to be 
typical, are given in the tables which 
accompany this article. 

The attention of the reader is called in 
particular to the properties of the lines 
with an ultimate capacity of ten wires and 
fifty wires, that is 5 circuits and 25 cir- 
cuits. These two lines are typical of the 
new construction practice of using shorter 
and heavier poles which is being in- 
troduced. 

The use of shorter poles on_ lines 
equipped with several crossarms reduces 
the possible clearance over roads. In the 
case of the 25 circuit line the bottom 
wires are only 11% feet from the ground. 
When such a line has to provide a clear- 
ance of 25 feet over a railway it becomes 
necessary to use two or three longer 


m each side of such a crossing. 


pe les 


These longer poles of course have all the 
weaknesses which the type of construc- 
tion was evolved to overcome, including 
cost. Thére is a partial remedy for this 
which has been applied in some cases. 
This is a reduction in the spacing of 
the arms to about half their ordinary 
distance apart. 

The additional risk of damage by 
threshing machines, plowing engines, hay 


loaders, and other objects is considerable, 


not to mention the boy with his .22 
rifle. These conditions may render this 
type of line unsuitable in some localities, 
but if these conditions are neglected or 
do not exist this type of line offers 


definite advantages; its maintenance will 


be less, its first cost will be less both in 


material and construction and the con- 
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By J. M. WALSHE 


Ultimate number of cir- 


re eae 


. Length of poles in feet. 


Diameter at top in ins... 
Diameter 6 ft. from butt 
Or Mina canbe seesaneds 
Depth set in earth in ft 
Height to center of load 
i ee ee ee ; 
Ultimate number of 
brackets 
Ultimate number of 6- 


pin crossarms. 
Ultimate number of 10- 
ih CLOSNSTUIG ss 5 66 6500s 
Calculated strength of 
pole to a_ horizontal 
stress applied at center 
Of 106d MM TDS... 26.008 
Oss OOF MBGis.i.iscs 
Average length of span 
in ft 


Area of one wire, one 
span long, area in sq. ft 
Ultimate number of 
Rs Sr eae Una 

Stress in Ibs. due to wind 
at 4 Ibs. per sq. ft...... 
Stress at 8 lbs. as above. 


. Stress at 12 Ibs. as above 
. Area in sq. ft. of one 


wire one span long with 
ice coat 1% in. thick.... 
Ultimate area in sq. ft. 
Stress at 4 lbs. as above. 
Stress at 8 lbs. as above 


Stress at 12 lbs. as above 


. Area in sq. ft. one wire, 


one span long, with ice 
coat % in. thick.. 

Ultimate area in sq. ft.. 
Stress at 4 lbs. as above. 
Stress at 8 lbs. as above 
Stress at 12 lbs. as above 
Area in sq. ft. of one 
wire, one span long, with 
ice coat 3% in. thick 

Ultimate area in sq. ft.. 
Stress at 4 lbs. as above. 
Stress at 8 Ibs. as above. 
Stress at 12 lbs. as above 
Strength of new poles 
(Table I, item 10)..... 


19 


12 


ho 


2,275 


33 


160 


12 


0.924 


11.0 


44 
88 
133 


981 
117.6 
470 
936 


1,410 


14.2 
170 
680 

1,360 
2,040 


2,275 


40 


20 
30 
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— 
mn © 
wu 


3,400 


40 


132 


40 


0.762 


30.4 


121 
243 
364 


4.4 
176 
704 

1,408 


2,112 


8.08 
323 
1,292 


2,584 
3,880 


11.78 

471 
1,870 
3,768 
5,610 


3,400 


50 
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wn 


6,746 


40 


132 


—Ultimate line capacity, wires 


50 


0.762 


38.1 


456 


4.4 
220 
880 

1,760 
2,640 


8.08 
404 
1,616 
3,232 
4,848 


11.78 

589 
2,350 
4,700 
7,068 


6,746 
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—Ultimate line capacity, wires-—————— 


100 


50 
40 


10 


4,250 


132 


305 
610 
915 


4.4 
440 
1,760 
3,520 
5,280 


8.08 
808 
3,232 
6,464 
9 696 


11.78 
1,178 
4,712 
9,424 


14,136 


4,250 








ee 


cement 











20 TELEPHONE 


tinuity of the service will be more cer- 
tain. These properties also may result 
in longer life. 

Table I shows the characteristics of 
seven types of lines under study. The 
values give an average for a medium 
class of construction. The poles are 
Northern white cedar, and the strength 
calculated from a table which appeared 
in an earlier number of TELEPHONE 
ENGINEER.* 


Horizontal Load Due to Wind Pres- 
sure in Wires 

In Table II are shown the stresses to 
which each type of line is exposed from 
wind pressure in the wires. The first item 
represents the area of a single wire .104 
inches diameter and one span long; next 
is shown the area exposed when the ulti- 
mate number of wires are in place. The 
area of a circular object exposed to the 
wind is taken as two-thirds of its 
diameter. The pressure per square foot 
due to wind is proportional to the square 
of the velocity multiplied by a constant. 
The wind velocity of 30 miles per hour 
exerts a pressure of 4 pounds per square 
foot; a velocity of 42 miles per hour 
exerts a pressure of 8 pounds per square 
foot; and a velocity of 52 miles per hour 
exerts a pressure of 12 pounds per square 
foot. These are storm conditions which 
have been actually met. 

The first three values of stress items, 
3, 4and 5 are calculated without any ice 
coating. The next three stresses, Items 
8, 9 and 10, calculated for all seven types 
of lines, are for an ice coat 1% inch in 
radial thickness, added to the diameter 
of the wire. The load exerted by a 
'4-inch ice coat is a light load and with 
a wind pressure of 4 pounds per square 
foot, the types up to 40 wire have many 
times the strength necessary to resist 
this load as may be seen by comparing 
items 8 and 21 of Table II. The 40- 
wire line had nearly five times the neces- 
sary strength; the 50-wire line has near- 
ly eight times the necessary strength; 
but the 100-wire line has less than two 
and a half times the necessary strength. 
Using the term factor of safety as ap- 
plied to the above, the 40-wire line has a 
safety factor of 4.8, the 50-wire line has 
a safety factor of 7.6 and the 100-wire 
line has a safety factor of 2.3. 

With a wind pressure of 8 pounds the 
smaller lines have ample strength and 
the 20-wire line has a safety factor of 
4.1, the 40-wire line of 2.4, the 50-wire 
line of 3.8, and the 100-wire line of 1.2. 
With a wind pressure of 12 pounds the 
100-wire line would be blown down. 

The U. S. Bureau of Standards has 
included the following conditions in the 
National Electrical Safety Code, as 
standard conditions to be provided for in 
the heavy sleet loading area which covers 


*Strength of Telephone Poles, by J. 
M. Walshe. Sept., 1923, p. 17. 


all the eastern, middle-west and western 
states north of Arkansas. The condi- 
tions are, a layer of ice % inch radial 
thickness, combined with a_ horizontal 
wind pressure of 8 pounds per square 
foot on the projected area of the ice 
covered conductor. 

The next three stresses, items 13, 14 
and 15, are calculated for an ice coat of 
% inch radial thickness with wind pres- 
sures as before. The stress for a pres- 
sure of 8 pounds per square foot is the 
one taken for the standard conditions 
just quoted. It will be seen that the 
4-wire line has a safety factor of 5.1, 
the 10-wire line a safety factor of 3.0, 
the 12-wire line a safety factor of 2.4, 
the 20-wire line a safety factor of 2 
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the 40-wire line a safety factor of 1.3, 
the 50-wire line a safety factor of 2.0 
and the 100-wire line is destroyed. 

The last three stresses, items 18, 19 
and 20, Table II, are for a %4-inch coat 
which has often been experienced. At a 
pressure. of 4 pounds the only one to 
fail is the 100-wire line. At a pressure 
of 8 pounds the 40-wire line also fails, 
and at a wind pressure of 12 pounds the 
20, 40, 50 and 100-wire lines probably 
would fail. The 20-wire line is shown 
to have a small excess of resistance over 
the stress but the pressure of the wind 
on the pole and fittings will just about 
make up this difference. In all of these 
calculations it is assumed that the only 


unbalanced load is the wind pressure on 


TABLE III. 


4 
1. Volume of a span of 

.104 copper in cu. in.... 16.31 
2. Volume of ice coat 1% in. 

thick in cu. ins. per span. 533 
3. Volume of ice coat % 

in. thick in cu. in. per 

ES Ores PRO rree Sener em 1,821 
4. Volume ice coat % in. 

thick in cu. in. per span. 3,863 
5. Ultimate volume of ice 

coat 14 in. thick, cu. in. Z, 


14.95 16.31 14.95 


Ultimate line capacity, wires 


10 12 20 40 50 100 


489 533 489 440 440 440 


1667 1,821 1,667 1,506 1,506 = 1,506 


at 
+ 
mn 
~ 


3863 3,545 3,186 3,186 3,186 


130 4890 6400 9,750 17,600 22,025 44,050 


6. Ultimate volume of ice 
coat ly in. thick, cu. in. 7.2/5 16.670 21.800 33,300 60,100 75.200 150.600 
7. Ultimate volume of. ice 


coat 3% in. thick, cu. in. 
8. Weight in Ibs. of ulti- 

mate volume of 1% in. 

UN oo a Giacgs bic adie s gy 
9. Weight in Ibs. of ulti- 

mate volume of % in. 

rE 244 
10. Weight in Ibs. of ulti- 

mate volume of % in. 


15.320 35,890 46,400 70,700 127,200 159,300 318,650 


164 215 327 558 739: 1,480 


560 731 1.120 2.020 2.525 5.050 


MN era ok ek ain nes 514. 1,199 1,560 2,350 4,260 5,352 10,700 
11. Weight of copper per 

ee a 10.48 96 10.48 9.6 8.65 8.65 8.65 
12. Weight of ultimate num- 

ber of copper circuits... 20.96 48 = 62.88 96.0 173 21¢ 432 

TABLE IV. 
~ —Ultimate line capacity, wires— - 
4 10 12 20 40 50 100 

eo ee rae 2.0 
aR Se ee 25 
cE rer 4 - 
eS a, re 25 625 J5 1.25 Z5: - 3125 6.25 
a 545 7.85 94. 1375 31.5 39.25 78.5 
6. Crossarms, 10-pin...... 30.0 oe 60.0 120.0 150.0 300.0 
7. Crossarms, 6-pin....... 40.0 sect ae 5 ce 
|. are 1.5 3.0 3.0 6.0 t fe 15.0 
Fi WOR MIB vadteusinis case's 1.6 1.99 K 6.4 8.0 16.0 
10. Carriage bolts.......... 12 25 25 E 6 1.2 
11. Machine bolts.......... 1.4 2.8 2.8 5.6 7.0 14.0 
12. Washers, round........ 125 25 nS 35 62 Zo 
13. Washers, square........ 5 1.0 1.0 2.0) Za 5.0 
Se, EOP -OCTEWS ik ccseiecs. 2 4 4 8 1.0 2.0 
15. Shingle nails........... 05 06 Zl 2 25 5 
16. Totals of these items in 

NE haitatere waa dered es osgctare 6 45 59.9 88 178 219.8 439.7 
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the wires. Such pressures on poles and 


fittings will be 


taken into account later. 

Loads and Weight of Pole 
Fittings. 

In Table III the 


are calculated, items 1 to 7, 


Vertical 


volumes of the loads 
inclusive, and 


below them, items 8 to 12, inclusive, the 


weight 1 pounds ol! three thicknesses ot 
in cubic inches 
but when divided by 


the weight of 1 cubic inch of ice do not 


seem so ¢ ( Phe greatest load of 
10,700 pe d it the D ¢ a 40) root pole 

1 considerable fraction of the com 
pression strength of a column of such 


Fable IV giv approximate weight 
for the pole fitti necessary to support 
the vari number of wires and with 
the exception ot the 4-wire line these 
weight ire erv close to the weight ot 


‘ per the pport 


Pole Is De- 


creased by Decay at Ground Line 


Strength of Materially 


Table V is perhaps the most important 
table i t hows what ma be ¢ x pected 
from poles which have rot at the ground 

1 ( I | I t 2 inch « 
i ( ce 7 the 

| d be nes of Ie 

consequet vith larger 1 S ne incl 
f ‘ engt e medium 
nd reduces the strength of 12-inch 
diameter poles to approximately 60 pet 
ot the streneth of a new pole. These 
resent a ery strong argument in 

tavor ot me torn f butt treatment 
| able to obtain re 
bk cure for the streneth of poles 
tha ete d na 
t illt 1 ynere 
t ] he { 
Stresses Are Increased When Poles 
Lean 
An I he given 
‘ ‘ ie result of allow 
i | | le \ l are given 
ile \ proportion ot 
e tota le \ ecomes a | 
| the p allowed t 
¢ I c C tl this becomes 
r when wind p 

re i é ste \ é Tr 
‘ p 

Phe et 90 d ( m the hori 
zontal t lean to 82 
( OTe S ( ( dua p les 
T i Ca 7 i¢ eC r ( at I 
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flecti | the da ) 

, er 


( x t pole and fittings 
f ea i ( different wind 
elocitie eprest d in pounds per 
uare ( These values a small. but 
the al ( int est bec LUISE they | \ 
hat the ce mad r this stress is 
1 small f f tha iused by the 
( ndu 
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- 


a) 


it 


12 


4 


Calculated strength of 
new pole to a side pull 
exerted at center of load 
with 


Strength of pole 


2 in. of rot at ground 


f pole with 1 


Strength 
in. of rot at ground line 
Strength of pole with 
1% in. of rot at ground 
line india 
Strength of pole with 


ins. of rot at ground line 


Strength of pole with 
line 
2% ins. of rot at ground 


| timate possible load 
including wire and fit 
tings with '4 in. ice coat, 
lbs 

Side pull with pole lean 
ing dO ahi ‘ 
Side pull with pole lean 


ing 82 

Side pull with pole lean- 
a ae ig 
Side pull with pol 
leaning 70 

Ultimate possible load 
ling wire and fit- 


tings with % mn. ice coat, 


ing & 
Side pull with pole lea 
ing 75 
Side pull with pole leat 


ine 70 


Ultimate possible load 
including wire and fit 
tings with 34 in. ice coat, 


Ibs 

Side pull with pole leat 
ing to S86 —- 

Side pull with pole lean 
ing to 82 


1 with pole lean 


ll with pole lean- 


\rea of pole and fit 
tings exposed to wind 
Side pull with wind at 
4 lbs. per sq. ft., Ibs. 
Side pull with wind at 8 
Ibs. per sq. ft., Ibs 

Side pull 


12 lbs 


wind at 


ft., Ibs 


with 
per sq 
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TABLE V. 


—Ultimate line capacity, wires-—————— 
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10 
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Ultimate line capacity, 
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12 


> 275 


At i) 


—_ 


544 


VI. 


Ultimate 


12 


118 


Ir) 


290 


] ,f 82 


12 


000 


20 40 


3,2¢ 0 


3,400 


2,280 2,580 


1360 1,910 


line capacity, 
20 40 


511 909 
35 63 
71 125 
126 225 
172 310 


1,304 


bo 
w 
a | 
_ 


94 166 


186 330 


440 810 


th 

nt 
+. 
+ 


ll 


176 320 


-* 
cn 


640 


650 1,160 


860 1,570 


20 40 


10.4 15 


4] 60 


82 120 


124 180 


50 100 


6,746 


5,120 


3,540 


4050 2,780 


3,000 2,080 


1,980 1,370 


1,020 708 
wires — 
50 100 


81 165 
162 320 
300 610 
400 800 


2,960 5,921 
206 410 
410 820 


770~—s- 1,540 


— 


010 2.020 


wn 


787 11,570 


400 800 


800 1,600 


1.480 2.900 
1.940 3,900 
wires— 

50 100 
15.7 23.4 
62 93 
125 187 
188 280 





Sree 














em Botnet te 








22 TELEPHONE 


Examples of Use of Tables 


Table VIII assumes particular condi- 
tions in two cases for each class of line 
and shows the use of the foregoing 
tables. In the first case even the 100- 
wire line has a safety factor of 1.8 and 
the others could be far more heavily 
loaded. 


In the second case the conditions are 
more severe than those imposed by the 
National Electric Code and all the lines 
would be destroyed. The last line of 
figures gives the strength of new sea- 
soned poles, free from rot but leaning to 
75 degrees. Even now the last five 
classes all fail to carry the load imposed. 


It will be noticed that the two classes 
of lines which resist the stresses best are 


the 10-wire line and the 50-wire line. As 
these are the two types of line being in- 
troduced, it is evident that they are being 
introduced with good reason. 

As regards the other classes it becomes 
evident that the 4-wire line is much 
stronger than necessary and the 100-wire 
line is below the standard set by the 
National Electrical Safety Code and 
should not be used in the area subject 
to heavy sleet loads. 

The foregoing study of pole conditions 
was made chiefly for purposes of com- 
parison. For this reason the figures were 
considered to be sufficiently accurate 
when within five per cent. It is believed 
they present the subject in a new way 
which will be helpful to those whose 
work deals with pole line problems. 


TABLE VIII. 


Conditions—Case 1: 4 
1. Stress due to wind 4 Ibs. 
with % in. ice (Table 


10 


Ultimate line capacity, wires ———— 
12 20 40 50 100 


ia 5) ne 85.2 196 256 395 704 880 1,760 
2. Additional stress leaning 

to 86° (Table VI, Item 

Sate i ee halo choy 6 18 23 35 63 81 165 
Fy CO , ooasecse ss 91 214 279 430 767 961 =1,925 
4. Total strength, pole rot, ° 

% in. (Table V, Item 2) 666 1,130 1,360 2,280 2580 5120 3,540 

Case 2: 
5. Stress due to wind, 12 

Ibs. with % in. ice 

(Table II, Item 20).... 513 1,560 2,040 3,120 5610 7,068 14,136 
6. Additional stress, lean- 

ing to 75° (Table VI, 

|) See 142 330 430 650 1,160 1,480 2,900 
i i 655 1,890 2,470 3,770 6,770 8540 17,036 
8. Total strength, pole rot, 

2 in. (Table V, Item 5). 445 1,980 1,376 
9. Total strength without 

pole rot (Table I, Item 

BPN sted rirGa rend wis mons 1,600 2,2 


40 2,275 3,260 3,400 6,746 4,250 
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Review of Recent Publications 
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Subjects 











An Introduction to the Strowger Sys- 
tem of Automatic Telephony, by H. 
H. Harrison, Longmans, Green and 
Co., New York. 

Of quite a different character than the 
preceding publication is this work on 
the Strowger system by another English 
author. Designed as a text for class- 
room instruction, it is limited to the dis- 
cussion of a single system. Starting 
from an elementary system employing 
simple switches, the author shows the 
fundamental operation of setting up the 
connection by electro-mechanical mech- 
anisms. The ideas are then extended to 
the two motion switch and to larger sys- 
tems, introducing the trunking system and 
the primary and secondary line switches. 
The details of the mechanical features 


of the switches are given by line draw- 
ings in a much more complete way than 
in many other elementary text books 
which assume that the student is familiar 
with the mechanism. 


Another interesting device and one 
which adds to the clarity of the discus- 
sion of switch operation is the current- 
time diagram showing the time elements 
in the operation of the various relays 
and magnets. In the final chapter is a 
discussion of supervisory features and 
the interconnection of manual and auto- 
matic systems. As a moderate priced 
introductory work, the book forms a 
valuable addition to the growing litera- 
ture of mechanical switching of telephone 
lines. 


Atmosphariesche Stoerungen in der 
drahtlosen N ac hr ichtenuebermitt- 
lung, by Dr. A. Koerts. Published 
by M. Krayn, Berlin. 

This publication in the German is a 

large pamphlet of 148 pages devoted to a 

theoretical and mathematical study of the 
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causes and effects of atmospheric dis- 
turbances observed in the reception of 
radio signals. Beginning with the study 
of oscillating systems and their proper- 
ties, the author takes up in succession the 
general nature of disturbances, the effect 
of coupled circuits on disturbance, and 
directional effects of various types of 
receiving systems. In his conclusions he 
discusses various means of reducing the 
disturbances but does not hold forth 
much hope that any receiving system en- 
tirely free from static will ever be de- 
veloped. The pamphlet contains a bibli- 
ography of the literature of the subject. 

This publication will be of considerable 

interest to those who are making exten- 

sive studies of radio transmission with 
particular reference to the possibility of 
reducing disturbances. 

Automatic Telephone Systems, Vol. 3, 
by W. Aitken. D. Van Nostrand 
Co., New York. 

This is the third and concluding vol- 
ume of a monumental work on Automatic 
Telephone Systems, reviews of the previ- 
ous volumes of which have already ap- 
peared in these columns. The treatment 
is the same in the three volumes, the cir- 
cuits for all systems having been re- 
drawn and the operations being described 
by the method designated by the author 
as the “bus route” scheme. The present 
volume takes up the Strowger director 
system and gives some additional infor- 
mation on the Western Electric Panel 
System. It also describes the Ericsson 
wire bank system concerning which very 
little information has been published in 
this country. There are also sections on 
interconnection of manual and automatic 
systems, call registers, trunk and toll 
line systems, wiring and cabling lay-out, 
power plant, trafic problems and a num- 
ber of miscellaneous subjects. The three 
volumes of this work, taken together, 
form almost a complete reference library 
on the present state of the technical fea- 
tures of automatic telephony. 

Gettysburg, Pa.—The Goodyear, Mount 
Tabor and Uriah Telephone Company 
has been incorporated to serve approxi- 
mately 100 subscribers in Cumberland 
and Adams counties. The new corpora- 
tion takes over an unincorporated com- 
pany. 

Columbus, Ohio—Dr. Thomas Jeffer- 
son Sanders of Westerville has been 
elected president of the International 
Telephone Company and the organiza- 
tion following lifting of the company’s 
receivership. 

Newell, S. D.—Newell Rural Tele- 
phone Company has been incorporated 


by H. A. Calhoun, Harold Beckman and 
Capital, $10,000. 


Oscar Matthews. 
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Independents’ National Meet 


Annual Convention of U. S. Independent Telephone Association 
Will Be Held at Chicago, October 2]-24—A Practical 
Program Prepared for the Event—New Directors to Be Chosen 


Chicago, Ill—Again convention time 


for the U. S. Independent Telephone 
Association approaches and all signs 
point to an affair that will stress the 
practical value of such events. This 


year’s convention will be held at Hotel 
Sherman, Chicago, October 21-24. 

The program, which is to yield abun- 
dant ideas of immediate application to 
the plants of association members, indi- 
cates that Independent telephony will be 
well covered by the speakers and their 


topics. It follows: 


Convention Program 
TueEspay, Octoser 21. 
10:00 a. m- 
Meeting of Board of Directors. 
Registration. 
Opening of Exhibits 
2:30 p. m 


General Opening Session (Tiger 
Room). 

Report of Secretary-Treasurer C. C. 
Deering. 


Report of Accounting Division, A. C. 
Cragg, Chairman. 

Report of Plant Division, A. L. 
derman, Chairman. 


Sta- 


Report of Committee on Long Distance 
Operating Rules. 
MacKinnon. 
Appointment of Convention Committee. 


Report of President F. B 


Miscellaneous Business. 


WEDNESDAY, OCTOBER 22. 
10:00 a. m. 

General Session. 

Address: “Commission Control of 
Telephone Companies from the Public 
Viewpoint,” Prof. C. O. Ruggles, Pro- 
fessor of Transportation and _ Public 


Utilities, | 
bus, Ohio. 
Address : of 
Telephone Companies from the Commis- 
H. Gettle, 
Commis- 


Yhio State University, Colum- 


“Commission Control 


sion Viewpoint,’ Hon. Lewis 


Chairman, Wisconsin Railroad 
sion, Madison, Wis. 
1:30 p. m. 

Plant 


Chairman. 


Conference, A. L. Staderman, 


Accounting Conference, A. C. Cragg, 
Chairman. 
Traffic Conference, C. C. Deering, 
Chairman. 


Annual Election of Directors 


TuurspAy, Octoser 23, Pioneers’ Day. 
10:00 a. m.— 
Joint Session, U. S. Assn. and Inde- 


pendent Pioneers’ Assn. 


a RUMI EDO OTAMEE Ee abies ar 


Address: “A Pioneer to Pioneers,” 
General John J. Carty, Vice-President, 
American Telephone and Telegraph Co., 
New York. 

12:00 Noon— 

Annual business meeting of Pioneers’ 
Association. 

1:00 p. m— 

Annual Pioneers’ Luncheon and Enter- 
tainment. 

Fripay, Octoser 24. 
9:30 a. m.— 

Discussion: “Financing of Small Com- 
panies,” “Storm “Liability 
Insurance.” Miscellaneous Business and 
Reports of Committees. Adjournment. 


Insurance,” 


1:00 p. m.— 


and Conference of 


State Association Executives. 


Annual Luncheon 


Manufacturers paying particular 


attention to the educational possibilities 


are 


of their exhibits and several of the com- 
panies whose products will be on display 
will show for the first time new prod- 
ucts and refinements in their equipment. 
All exhibit space has been taken. 
To Pick New Directors 
The terms of 10 of 
directors expire at the time of the forth- 
will 
chosen for these members of the board: 
H. L. Beyer, J. C. Duncan, E. D. Glan- 
don, F. B. MacKinnon, R. E. Mattison, 
Houck McHenry, Ben Woodbury, E. M. 
Prisk, L. Q. Trumbull and W. J. Uhl. 
All railroads have agreed to make a 
rate of fare-and-a-half 


the association’s 


coming meeting. Successors be 


for the conven- 
tion round trip, under the dual conven- 
tion certificate plan. Attendance at the 
convention gives every promise now of 
being so large that it is the part of wis- 
dom to immediately make room reserva- 


tions at the Sherman. 


Pioneers to Gather 
Independent veterans again will com- 
mand the spotlight for one day of the 








COMING CONVENTIONS 

U. S. Independent Telephone Assn.— 
Hotel Sherman, Chicago, Oct. 21-24. 

Illinois—Peoria, Jefferson Hotel, Nov. 
12-13. 

South Dakota—Aberdeen, Jan. 14-16. 

North Dakota—March 10-12. 

Kansas—Topeka, Hotel Kansan, April 
7-9. 








convention. Preliminary plans for the 
annual party of the Independent Pioneer 
Telephone Association are being made 
by the entertainment committee appoint- 
ed by President H. E. Bradley. George 
Rodomer is chairman of this committee, 
and E. I. Pratt is secretary and treasurer. 
The committee consists of: G. W. 
Rodormer, Reliable Electric Co.; F. L. 
Eldridge, French Battery & Carbon Co.; 
O. V. Dodge, Automatic Electric Co.; 
J. F. Jaap, Cook Electric Co.; H. T. 
McCaig, Stromberg-Carlson Telephone 
Mfg. Co.; J. Spangler, National Carbon 
Co., and Edw. I. Pratt, Kellogg Switch- 
board & Supply Co. 


At last year’s convention the Inde- 
pendent lunch and entertainment was 
arranged for a record-breaking crowd, 
but despite the well-laid plans the space 
provided proved too small to care for 
the crowd, and the party played to 
“standing room only.” This year, pro- 
vision made to care for all 
comers, and the old-timers assure a show 
remembered along with other 
festivals in future “way-back- 
when” discussions. 


is being 


to be 


tamous 


Maine Meets and Elects New 
Officers 


At the fourth annual meeting of the 
Maine Telephone Association, held at the 
Augusta House, Augusta, Me., Septem- 
ber 11 and 12, directors were elected for 
the ensuing year, as follows: William J. 
Thompson, South China; F. W. Story, 
Boston; A. Van Don, Kerkhoven, Bethel ; 
A. F. Winslow, Standish; H. F. Hilton, 
Herbert E. Foster, Winthrop, 
and George Chandler, Norridgewock 


Poland; 


Southern Bell Wins South 
Carolina Rate Case 

In the South Carolina rate case of the 
Southern Bell Telephone & Telegraph 
Co., Special Master J. Waites Waring re- 
ports to the United States district court 
for the eastern district of the state. That 
the value of the property of the Southern 
sell Co. devoted exclusively to intrastate 
business in South Carolina is $7,000,000. 
The proper income, he finds, should be 
8 per cent upon this valuation of $7,000,- 
000, or $560,000; the actual income, dur- 
ing the year 1923, however, was $376,292, 
or only 5.38 per cent; hence the company 
is entitled to increased rates. 














United States Has 63% 


This Nation Operates Majority of ‘Telephones in the World— 
Omaha, Neb., Shows Highest Number Per Capita—New York 
Has Most Telephones of Any City—Interesting Official Data 


The United States has in service 63 
per cent of all the telephones in the 
world. In proportion to population this 
country has ten times as many telephones 
as has the world at large. The average 
American uses the teleplaone nine times 
as much as the average Englishman, and 
ten times as much as the average French- 
man. There are more telephones in New 
York City than in the whole of Great 
Britain and Northern Ireland; more in 
the City of Chicago than in all of 
France. In rural telephone development, 
America stands head and shoulders above 
the rest of the world. These and other 
striking facts, illustrative of this coun- 
try’s unchallenged leadership in the tele- 
phone field, are brought out by a recent 
study made by the American Telephone 
and Telegraph Co. of the telephone sys- 
tems of all countries. 


World Has Twenty-three Million 
Telephones 
This study shows that on Jan. 1, 1923, 


there were 22,904,415 telephones in use 
throughout the world, of which 14,347,- 
395 were in the United States. Thus the 
American people, who form but one-six- 
teenth of the earth’s population, have at 
their service nearly two-thirds of all the 
telephones in existence. Europe, with 
four times as many people as this coun- 
try, has only about two-fifths as many 
telephones. On the date to which these 
figures relate, there were 5,863,684 tele- 
phones in Europe, or but little more than 
one-quarter of the world’s total. All 
other countries, including the entire 
Western Hemisphere outside of the 
United States and Asia, Africa and 
Oceania as well, had only one-ninth of 
the total telephones in operation. Of the 
1,100,161 telephones added in 1922 to the 
wire systems of the world, 620,670 repre- 
sented the net growth of the telephone 
facilities in the United States. 
America’s Leadership Is Pronounced 
In number of telephones per 100 popu- 
lation, America’s leadership was even 
more pronounced. There were, on Jan. 
1, 1923, 13.1 telephones for every 100 
persons in the United States, as com- 
pared with 3.5 telephones for every 100 
in Germany, 2.3 in Great Britain and 
Northern Ireland, 1.3 in France and 0.3 
in Italy. Although Japan had the best 
developed telephone system of any Asia- 
atic country, she could boast only 0.9 
telephones per 100 inhabitants, even prior 
to the earthquake of September, 1923. 
(Continued on following page) 


Hoosier Sessions Draw 250 


Lively Meeting Held at Indianapolis 


Indianapolis, Ind.—President Henry 
A. Barnhart at the annual meeting of 
the Indiana Telephone Association 
brought home to the 250 men in attend- 
ance at the affair the need for further 
education of the public with respect to 
the easily understandable technicalities 
of the telephone business, when he re- 
minded the association that people will 
go to stores, theaters, “bobber” shops, 
and other establishments and pleasantly 
await their turns for service, but are im- 
patient and resort to criticism and abuse 
when telephone operators and lines are 
busy. 

He also lit into the abuse of borrow- 
ing telephone service, and called for im- 
mediate action in eliminating this impo- 
sition so the present subscribers would 
not have to pay the inevitable penalty of 
higher rates. 

The tangible value of association mem 
bership, too, was high-lighted in the 
presidential address. Self-defense and 
the necessity of getting adequate pay for 
good service were other topics featured 
by Mr. Barnhart. 

Finances discussed. 

Frank E. Bohn led the discussion on 
“Financing Telephone Properties; Ade- 
quate Rates, and Their Relation to 
Financing.” He declared that no tele- 
phone company in a growing community 
these days could finance its growth from 
earnings, and that selling securities in 
small blocks to subscribers and em- 
ployes, either for cash or on the install- 
ment plan, afforded the logical method 
of utility financing. Other prominent 
Indiana executives took an active part 
in the discussion, and mentioned the im- 
portance of correct accounting as vital 
to the success of financing plans. 

Harry FE. Eldridge of the Illinois Bell 
told the Indiana men that the whole 
future of the telephone business de- 
pends, to a great degree, on the rela- 
tions with subscribers being friendly. He 
surveyed the face-to-face, voice-to-voice, 
and through-the-mail contacts telephone 
company employes had with the public 
and suggested methods for most suc- 


cessfully handling these contacts. 
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Professor H. C. Peffer, head of Pur- 
due’s School of Chemical Engineering, 
spoke of the investigation of “Electroly- 
sis and Chemical Deterioration of Lead 
Sheath of Underground Cable, which 
was made by Professors Anderegg and 
\chatz of Purdue. The results of these 
investigations were presented in the Sep- 
tember Issue of TELEPHONE ENGINEER. 
In this connection, President Barnhart 
suggested that all of the state's telephone 
men get on the Purdue University mail- 
ing list to receive its bulletins pertaining 
to the telephone business. 

Radio programs handled properly by a 
telephone company are in demand, ac 
cording to the testimony of M. L. 
Clauser of Thorntown, whose company’s 
reception and transmission to subscribers 
of radio programs had worked out well 
Many requests were received from sub- 
scribers to make arrangements for the 
regular reception of radio programs. 
Legal difficulties presented the principal 
obstacle to handling these requests. 

Difficulty of getting the right men to 
handle telephone properties im need of 
rehabilitation were recited by President 
F. B. MacKinnon of the national asso- 
ciation, who spoke on the work of that 
body. Details of the association’s serv- 
ices were given by Mr. MacKinnon, and 
further evidence of the national asso- 
ciation’s efforts for the telephone indus- 
try were related during the talk on the 
“Toll Reference and Text Book” issued 
by the association. 

In view of the frequent references 
made to accounting during the progress 
of the convention, John W. Coffey’s 
paper on this subject was received with 
considerable interest. The paper appears 
elsewhere in this issue. 

Reports from the Indiana district asso- 
ciations and election of directors finished 
the convention’s business. Five retiring 
directors were re-elected. They are: 
Max Hosea, Walter J. Uhl, W. L. Bott, 
John I. Cheney, and F. R. Strickler. 
Isom Ackerman was elected to the direc- 
torate to fill the unexpired term of S. 
M. Isom. 
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These toreign countries have all entrust- 
ed the development of their telephone 


systems to Government ownership, 


whereas in the United States the tele- 
phone business has been energetically de- 
veloped by private initiative. Telephone 


systems operated by private enterprise 
now include 71 per cent ot! the world’s 
{ 


total telephones; only 29 per cent being 
under government ownership. Canada, 
with 10.4 telephones per 100 persons and 
Denmark with 8.3, approach nearest to 
this country in number of telephones per 
100 inhabitants 

In absolute numbers New York City, 
with 1,072,632 telephones on Jan. 1, 1923, 


was easily first among all the cities of 


the world In fact, the American me 
tropolis alone had more telephones than 
the whole of a foreign country except 
(Germany New York's telephone devel- 


opment of 18.2 telephones per 100 per- 


> 


sons tar exceeded that of Berlin, 9.3; 
Paris, 6.3, or London, 5.1. 


Highest Saturation at Omaha 
Neb., leading the list, has 


twentv-eicht telephones tor every 100: 
Sal Francis¢ . 25.2: Minneapolis, 24.2: 
Denver, 23, and Washinetor , 22.8 The 
only important foreign city with a com- 
parable te ephone developme was Stock- 
] 25.4 telephon: per 100 
}« i 

lt t ¢ countrn telephon« la 
cilities are even more restricted in th 
smaller communities than in the large 
ities l‘armers’ telephones are almost 
unknown in Europe lelephone develop 
ment ha many countries, been con 
centrated principally in the capital cities 

d large commercial centet More than 
e-thire all =the Britis telephones 
tor example, are in London: more than 

e-third of all the French telep ones are 

Pa 

\ certi cate of incorporatio1 has been 


issued to the Greene County Mutual Tele- 
phone Ce he incorporators are O. H. 

\. Whiteside, B. C. Hodges, 
Henry Schafer, Sam Edwards, Dr. N. D. 
Vedder and S. | Piersot 
ton, Ill 


1, all of Carroll 


The Kingman, IIl., Telephone Co. now 
owns and operates the Silver wood tele 
phone system and he built a metallic line 
that will run to Covington and has started 
one that will run to Silverwood when 
completed. Prior Holland is president 
of the company and Scott E. Ratcliff is 
secretary and treasurer. 


Fred D. Petty, Grafton, W. Va., has 
been appointed manager of the Chesa 
peake & Potomac in Fairmont, W. Va., 
succeeding M. W. Seabolt, transferred to 
the directory department in Baltimore, 
Md 
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New York Handles a Tough 
Cable Job 


New York, N. Y.—One of the most 
serious cable breaks that has ‘been ex- 
perienced on Long Island occurred when 
two large cables connecting the mainland 
with the seashore resorts on Rockaway 
peninsula went out of commission. The 
cause of the break was the filling of a 
large manhole containing six loading coil 
cases. Wet sand to the height of eighteen 
feet had been thrown around the man- 
hole in the process of elevating the street 
and the downward pressure became great 
enough to cause an upheaval of the soil, 
crushing eight-inch supporting timbers 
around the manhole and tearing the half- 
ton loading pots from the cable to which 
they were spliced. Water then entered, 
causing the cables to go out. 

The work of restoring service’ was 
hampered because of the inaccessibility 
of the location out in the marsh lands. 
The task of restoring service involved 
digging down through eighteen feet of 
new sand that filled the manhole and was 
delayed by the difficulty of keeping the 
Seven gasoline 


manhole pumped out. 


driven pumps were required to keep the 
hole from flooding while the work was 
going on. The dry ends of the cable 
were finally picked up and five reels of 
300-pair emergency cable containing 
about 3,000 feet of cable were transported 
to the job on a cable barge. 

Splicing of the emergency cable con 
tinued without interruption, in spite of 
heat and a severe thunder shower, until 


service was restored. In spite of the 


ENGINEER t+ 


(Continued from column 1, preceding 
page ) 

fact that every member of the repair 
gang worked continuously from sixteen 
to thirty-six hours, over five days were 
required before service was completely 
restored over the emergency cables. 

W. E. 
Louisville (Ky.) Home Telephone Co., 


Fisher, secretary of the old 


will be retained in an executive capacity 
by the Cumberland Telephone & Tele- 
graph Co. under the consolidation, says 
General Manager L. K. Webb of the 


Cumberland company. 


Ralph M. Dutcher, for 20 years with 
the Northwestern Bell Telephone Co., 
and for the past five years manager of 
the Howells and Clarkson (Neb.) ex- 
changes, has taken charge of the Com- 
mercial Telephone Co., Belgrade, Minn., 
which he recently purchased. 


W. A, 
plant at Mt. Clemens, Mich., has been 


James, manager of the Bell 


promoted to appraiser of the company’s 
properties. 


Samuel E. Fitting, supervisor of in- 
struction for the Bell of Pennsylvania at 
Harrisburg, has been promoted to dis- 
trict superintendent of plant, Reading 
district. 

Dubiin, Ireland—Installation of auto- 
matic equipment has begun in the Dublin 
metropolitan area. Complete installation 


will take five years. 

















1—The “locale” of the trouble on the Brooklyn-Rockaway cable. 
known as Riche’s Meadow, where the city is doing some filling-in work was 


the scene of about 36 hours of 














intensive labor in repairing the 


damage caused by the bulging up of the mud under the 
loading pots in one of the manholes. 


The loading pots were wrenched from the cables and submerged in mud and water 


when the weight of the sand around the manhole caused the mud to bulge 


up under the pots. 


The picture shows the repairman pulling up the 


second of the six loading pots that were put out of service. 


3—Showing the cross-bracing and “shoring-in” of the troublesome manhole and the 
dificulties under which the men worked. 


The splice in the bottom fore- 


ground was made while the splicer stood almost waist-deep in mud. 


The sandy waste 
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Improving the D. S. Route 


Denial of Service Is Necessary for Slow-Paying Sub- 
scribers but May Have an Adverse Effect on Good 
Will—This Article Suggests How to Avoid Its Pitfalls 


By JOHN M. WEVER 


Prompt collection of the revenue from 
its services is essential if the operation 
of a telephone company is to be success- 
ful from a financial standpoint. To en- 
force prompt payment by’ subscribers 
many telephone companies have felt the 
necessity of some method of treatment 
that will give slow-paying subscribers ef- 
fective notice of their delinquency. With 
many companies, this notice has taken 
the form of a refusal of the company to 
accept and complete outgoing calls from 
the telephone as long as payment for 
service is in arrears. 

This practice, commonly — termed 
“Denied Service” and frequently ab- 
breviated to D. S., is a subject touched 
upon but little. Possibly this is because 
it comes into being but once a month 
and then drops out of the picture to be 
forgotten gladly by the other depart- 
ments which feel its effects. The func- 
tion of the commercial department is 
such, however, that it cannot lose sight 
of the practice for a single moment. 

Unfortunately the application of a 
penalty of this kind for failure to pay 
promptly, not only affects the particular 
class of subscribers toward whom it is 
directed but it also affects other sub- 
scribers and the public generally. It 
also places a burden upon the people 
in the telephone organization who handle 
the practice which is not always pleasant. 
Notwithstanding these conditions, in 
many cases through lack of intelligent 
attention it has become merely a routine 
practice rather than a means by which a 
certain result can expediently be accom- 
plished. 

Improvement Is Desirable 

Present day routines for the handling 
of denied service leave, generally speak- 
ing, a great deal to be desired. Perhaps 
the reason for this is because, as pub- 
lic service corporations, telephone com- 
panies have become so accustomed to 
thinking of the public as a whole, that 
they have neglected to consider the in- 
dividual. Certainly, if there is to be 
any improvement in present day routine 
methods, it is the individual whom the 
company must consider rather than the 
body of subscribers as a whole. 

Such a statement may seem to savor 
a bit of radicalism in advocating a de- 
parture from the usual standard prac- 
tices, yet if you will stop to consider the 
matter you will agree that while existing 


methods, no doubt, are effective in ac- 
complishing their primary purpose, it is 
with a great deal of wasted effort that 
the desired result is accomplished. At 
the same time, we must admit that the 
present method is effective and while it 
is very easy to condemn its shortcom- 
ings, it is difficult to suggest a more 
efficient alternative. 

It must not be construed from the 
foregoing remarks that a routine can 
be set up which will be applicable to all 
telephone companies without variation. 
Magnitude of operations and company 
policy dictate the form it shall take, 
yet there are certain fundamentals com- 
mon to all companies around which a 
successful routine can be formulated. 

We can say, for instance, that the pri- 
mary purpose of denied service is to 
That some means 
is necessary to bring in past-due rev- 


improve “collections.” 


enues for service rendered is the basis 
upon which every denied service routine 
is founded. We meet there on common 
ground. We are still in accord when 
we agree that D. S. routine is a practical 
way by which to secure payments of past 
due accounts. 

Beyond this point, however, magnitude 
and policy dictate what operations shall 
be incorporated in the routine. It is as 
useless to attempt to formulate a routine 
applicable to all companies as it is to 
assume that a rate scale can be made 
universal. Too many elements of plant, 
traffic and commercial practice enter into 
the proposition, and while these elements 
often constitute a common problem, each 
must be handled in a way compatible 
with the factors as found in the particu- 
lar case. 

The purpose of this paper is not, as 
might be supposed, an attempt to set 
forth what should or should not be in- 
corporated in a D. S. routine, but rather 
an effort to extend a few suggestions re- 
sultant from close contact with a routine 
application, in the hope that some benefit 
and profit may be derived by those who 
feel that their own practices in this re- 
gard are capable of improvement. It 
must be remembered that while these ob- 
servations may apply to some they will 


not apply to all, but each reader may 
apply as much of them as may be suit- 
able for his particular conditions. 

To begin, we may say that: 

1. The inconvenience to the public as 
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a result of a D. S. routine is largely felt 
by those subscribers on party or rural 
lines. 

2. It is common knowledge among 
commercial people that a D. S. list is 
comprised of two elements—the uninten- 
tional, occasional offender and the “re- 
peater.” 

3. The fact that certain subscribers 
are responsible for the regular interrup- 
tion of service of others on party lines 
does not excuse the telephone company 
from remedying the condition. 

4. A D. S. routine is capable of cre- 
ating a large or small degree of ill will, 
depending upon the manner in which the 
routine is applied. 


Annoyance Greatest on Party Lines 

It is perhaps best for our purpose to 
consider first the inconvenience to the 
public and unoffending subscribers. Party 
and rural lines from an exchange serve 
the bulk of a company’s subscribers, 
whether they be business or residential 
users, and aside from the effect of denied 
service on these lines, the majority of 
complaints of various sorts issue from 
the patrons of these lines. 

Considering that this is the case, it 
might be well to review an assumed situa- 
tion, which is by no means a theoretical 
case. Let us take for example ten four- 
party lines and consider the elements en- 
tering into their use, in order to determine 
what further effect the routine may 
produce. 

Due to the complexity of a telephone 
system, various mechanical troubles arise 
at times, that cause the subscriber to 
complain of his service. Since the dif- 
ficulty is purely mechanical we may pass 
it by without comment, other than to re- 
mark that it is an annoyance and has an 
indirect bearing on the effects of D. S. 

A second element, not infrequent on 
party lines, arises from the fact that 
annoyances exist which are beyond the 
power of the company to correct. They 
are caused by subscribers, and include 
such things as extended periods of use 
of the circuit for social purposes, rude- 
ness and the like. While the public real- 
izes that such annoyances can in no way 
be laid to any fault of the company, 
nevertheless there remains that spark of 
discontent which an unpopular rule of 
the company may fan into a flame at any 
moment. 
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The result is that a party-line sub- 
scriber may constantly be on the defen- 
sive. Now if we apply a D. S. routine 
directed at one subscriber on each of the 
ten lines we have arbitrarily chosen for 
an example, it is obvious that there is a 
possibility of creating 30 dissatisfied 
patrons. Whether or not the prompt pay- 
ing subscriber will have reason to com- 
plain of the situation depends on the 
method of applying the D. S. routine. 
Certainly it is to the best advantage of 
the company to eliminate, insofar as is 
practicable, all practices which may nul- 
lify its efforts to have every telephone 
subscriber a satisfied customer. 

The Problem of the “Repeater” 

Every denied service list is composed 
of two elements, the occasional and unin- 
tentional offender, and the habitual de- 
linquent, or repeater. The former needs 
attention, to be sure, to a degree com- 
mensurate with his offense, but our main 
concern is with the repeater, for it is 
he who is a periodical nuisance to the 
remaining subscribers on his line. Keep 
in mind we are still considering party 
and rural lines, and right here let it be 
stated that we should be more concerned 
to correct such a condition on a four- 
party than a two-party line, and on a 
rural line than a four-party line. The 
reason is obvious, although we _ should 
not neglect the one because our atten- 
tion is focused on the other. 

The repeater can at once be classed 
with that few whose main ambition in 
life seems to be the gaining of some- 
thing for nothing. He should be treated 
as such. One thing is certain, the re- 
peater should be eliminated insofar as 
party and rural lines are concerned. If 
he must be tolerated, and there is no 
doubt but that he must, let him be in a 
position where he can annoy the com- 
pany and not the public. 

Hence our recommendations in the 
case of the repeater are these: 

1. If a subscriber on a party or rural 
line makes his denial of service a re- 
peated occurrence, let him be informed 
frankly that, because of others on his 
line. we will be compelled, the next time 
he is denied service for non-payment, to 
disconnect his loop at the pole, in which 
case the execution of a new contract and 
a service connection charge of $1.50 will 
be necessary for the resumption of his 
service. It is important, however, that 
he understand that this is being done, 
not as a penalty, but because the com- 
pany cannot afford to have the service of 
others impaired because of him. This to 
be effective without notice should his 
name again appear on the D. S. list. 

2. Should such action be necessary, 
and the subscriber subsequently wish to 
have his service restored, it is essential 
that he also be made to pay his bill in 
full, and not only the bill rendered, 


before being permitted to execute the 
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new contract and pay the service con- 
nection charge in advance. 

3. If. such an arrangement, follow- 
ing the disconnection, be not satisfactory 
to the subscriber and he refuse to pay 
the bill in full, leave him with the under- 
standing that the telephone will be left 
on the premises for fifteen days, at the 
end of which time, if he does not restore 
his credit with the company and resume 
his service, the instrument will be re- 
moved, after which it will be necessary 
to charge him a standard service con- 
nection charge of $3.50 in order again to 
furnish him service. 

4. If it finally becomes necessary to 
remore his telephone two things of im- 
portance have been . accomplished—the 
elimination of a trouble-maker whose 
attitude is not compatible with that of 
the company, and the uninterrupted serv- 
ice of the others on his line. 

5. There is another possibility for the 
commercial office. The service of many 
subscribers on denied service for the 
non-payment of an account is sometimes 
restored on the payment of the bill ren- 
dered. The result is that by the time 
D. S. comes around again, those sub- 
scribers who have paid the bill rendered 
only, are again placed on the list if they 
have not paid in time. By eliminating 
such a condition and making it necessary 
for them to pay their bill in full before 
restoring service, a practice is at once set 
up which will tend to reduce the list 
and, at the same time, tend to make the 
applications of the above suggested prac- 
tice less numerous. 


Duty of Company to Reduce 
Annoyance 

Inasmuch as it is the telephone com- 
pany who necessarily must make in- 
quiries of calling subscribers on party 
lines in an effort to determine whether 
or not the calling party is on the D. S. 
list, those paid subscribers who are sub- 
jected to this treatment consider the com- 
pany at fault rather than the delinquent 
for not devising some plan of action that 
will bring the latter to account without 
causing them a great deal of unnecessary 
trouble. It is evident that the telephone 
company should endeavor to reduce this 
annoyance to the minimum. 

D. S. routine is a necessary evil, and is 
a potential factor in forming ill will by 
the very practices embodied in it. Sooner 
or later each part of a community is 
likely to come under the ban, and a com- 
pany that does not reduce the detrimental 
effects of its routine to a minimum is 
defeating its own end. 

The effort put forth in eliminating 
annoyances due to the neglectful attitude 
of the very few, will be more than re- 
warded, not only economically but also 
by the appreciation of a public whose 
service is not permitted to fall below a 
standard it has every right to expect 
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Waco District Holds Lively 
Two-Day Meeting 


Waco, Tex.—Good representation of 
telephone companies in the Waco district 
attended the two-day executive and traf- 
fic conference held here. President R. 
B. Still of the association made the key- 
note speech. Other bright features on 
the program were: 

“Recording and Routing Calls,” Miss 
Agnes Mandoiza, toll service observer, 
the Texas Long Distance Telephone com- 
pany, Waco. 

“Prompt Answer to Local and Toll 
Signals,” H. B. Whatley, toll traffic su- 
pervisor, S. W. Bell Telephone com- 
pany, Dallas. 

“Proper Method of Handling Delayed 
Calls,” Mrs. J. N. Hopper, chief opera- 
tor, Gulf States Telephone company, 
Gatesville. 

“Through Switching,” F. C. Bookout, 
trafic chief, Southwestern Bell Tele- 
phone company, Cleburne. 

D. S. Sharp, toll wire chief of the 
Texas Long Distance Telephone com- 
pany, spoke on the subject, “Importance 
of Reporting Toll Wire Troubles.” 

“Handling of BY and DA Call Orders 
and WH Report Tickets,” Miss Mollie 
Richardson, toll chief operator, South- 
western Bell Telephone company, Waco. 

“Overlap Ringing,” Miss Elma Bal- 
lard, toll chief operator, the Texas Tele- 
phone company, Waco. 

“Selection and Training of Force,” 
Miss M. E. Templin, local chief operator, 
the Texas Telephone company, Waco. 

“Application of Different Classes of 
Toll Service and Report Charges,” O. 
L. Ellis, traffic supervisor, Southwestern 
Bell Telephone Company, Fort Worth. 


Runzel-Lenz Electrical Mfg. 
Co. Completes 20th Year 


J. Mayo Lenz and W. L. Runzel have 
just rounded out their 20th year as the 
Runzel-Lenz Electric Mfg. Co. It has 
been a period of steady and substantial 
growth. From a small beginning has 
grown a world-wide trade and reputation 
for their telephone and_ switchboard 
cords, tinsel and copper conductor cords, 
silk and cotton insulated wire, and lead 
covered and braided silk and cotton 
cable. The original modest quarters have 
developed into one of Chicago’s finest 
factories. The firm also enjoys a big 
business in the radio and automotive in- 
dustries. 


Terrell, Tex.—The Chisholm telephone 
line from this city has been purchased by 
the Terrell Chamber of Commerce. 


Columbia, S. C.—The Island Tele- 
phone Co., of Meggetts, S. C., has been 
incorporated. D. Q. Towles is president. 
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‘Tells of “Happy Medium” Wire 


Performance of Copper-Clad Wire and Characteristics 
of the Product Are Summarized—Method of Weld- 
ing Copper and Steel— Aluminum Wire Data 
By P. KERR HIGGINS 


In addition to hard drawn copper there 
are other kinds of wire used in tele- 
phone work. The principal one is double 
galvanized iron wire which is used very 
extensively in short line and rural line 
work. The use of iron wire will be 
covered in a later article. Between -cop- 
per wire and iron wire, there is a wide 
gap which remained unfilled until recent 
years when many efforts were made to 
find a happy medium between these two 
extremes. Many kinds were introduced 
under names such as “Monnot Copper- 
Clad Steel Wire,” “Phono-Electric Wire” 
and the latest type known as “Copper- 
weld.” In addition to these, Phosphor 
Bronze has been tried out in this country, 
but does not seem to have become popu- 
lar, although it is extensively used in 
Europe. “Phono-Electric Wire” had 33 
per cent greater tensile strength than 
copper. The conductivity was 39 per 
cent that of copper wire. Phosphor 
Bronze has the same strength as “Phono 
Electric Wire,” but the conductivity is 
only 26 per cent of copper. 
Characteristics of Copper Clad Wire 

Copper clad wire is designed to com- 
bine successfully the tensile strength of 
steel and the high conductivity of cop- 
per. The various kinds of copper clad 
or “copper weld” wire all consist of a 
steel core with a copper covering; in the 
latter the two metals being perfectly 
welded before the process of rolling and 
drawing. 

This combination produces a. tele- 
phone wire that will not rust, and which, 
in addition to having ample conductivity 
for many circuits, is much stronger than 
copper wire. Copper-clad was formerly 
manufactured by electrolytically deposit- 
ing copper on steel wire, but this method 
produced only a thin porous coating of 
copper. The consequent high resistance 
and imperfect protection of the steel 
from the weather kept this type of wire 
from becoming popular. 

* The present copperclad or copperweld 
wire is manufactured by fusing or weld- 
ing the copper coating to the undrawn 
steel billet which unites the copper ex- 
terior to the steel core. The weld is made 
by placing centrally a round steel billet 
within a cylindrical graphite mold of the 
proper inside diameter, leaving a uniform 
space around the steel billet. The 
graphite mold containing the steel billet 
is then moved into a furnace where it 


is heated until the surface of the steel is 
at the melting point. Molten copper is 
then poured from ladles into the mold, 
filling the space between the white hot 
steel billet and the inner wall of the 
mold. This insures a perfect molecular 
contact and forms an absolute homogene- 
ous union. The copper coated billet is 
then rolled into rods and the rods are 
cold drawn into wire. The weld can- 
not be broken by bending, twisting, ham- 
mering or other mechanical force, and 
it is claimed that galvanic action cannot 
occur. 

The proportions of copper and _ steel 
are regulated at the time the billets are 
made and the finished wire is made in 
two grades known as “30 per cent con- 
ductivity” and ‘40 per cent conductivity” 
as compared with copper wire of the 
same size. The present standard of cop- 
per clad or copperweld wire gives a 
tensile strength 50 per cent stronger than 
hard drawn copper or galvanized iron 
wire of equal size. See Table 5. To 
equal its strength would require 70 per 
cent greater weight of hard drawn cop 
per or iron line wire. The elongation is 
about the same as steel under the same 
conditions. 

Copper Clad Wire Used for Drop 
Wires 

The most popular use of this wire in 
telephone work at the present time is in 
No. 17 gauge, duplex drop wire, which 
has proved to be very efficient.  ( opper- 
weld is also made up into ground rods 
which are much superior to the ordinary 
galvanized iron rods. It is also manu 
factured for messenger and guy wires. 
Copperweld wire, etc., is manufactured 
by the Copperweld Steel Company, with 
offices in Chicago and the main office 
and mills at Braddock P. O.,* Rankin, 
Pa., from whom complete data can b 
had by those interested. 

There has been much speculation as to 
the permanence of the weld between 
the copper and steel in copperweld and 
some are still doubtful in this regard. 
The writer has made many tests with 
this wire, but was never able to crack 
or separate the copper from the iron even 
with the use of a cold chisel. The skeptic 
has only to try for himself to demon- 
strate that this is a practical and an eco- 
nomical wire for most purposes in the 
telephone industry. Wherever the higher 


resistance may be disregarded, and where 
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the higher tensile strength is needed this 
wire completely fills the bill. Since the 
weight and expansion is less and the ten- 
sile strength so very much greater, than 
copper it is suitable for use where long 
span construction is necessary. The fol- 
lowing tables show the weight, tensile 
strength and ohmic resistance of copper 
clad wire as compared with extra BB 
iron galvanized wire and 98 per cent 
conductivity copper. 
Basis of Comparison with Iron and 
Copper Wire 

In comparing copper clad wire with 
copper and iron, the scrap value and 
interest on the original investment should 
be taken into account with the life of 
the different lines. The first cost too fre- 
quently decides questions against the 
judgment and recommendation of the en- 
gineer. Due to the reduced specific 
weight, a given weight of copper clad 
steel wire can be strung further than the 
same weight in copper of the same 
gauge. In replacing iron wire with cop- 
per-clad wire where the tensile strength 
is important, a lighter wire can be used 
as the original strength of the copper 
clad wire will be approximately the ul- 
timate estimated strength of the iron 
wire after allowing for deterioration. 

Until recent years, No. 14 B. & S, 
gauge copper wire was used extensively 
for drop wires from the pole line to the 
substation. At the present time no one 
thinks of using copper wire for this pur 
pose as the copper clad has entirely re- 
placed it. The higher conductivity of the 
No. 14 gauge copper is uncalled for, as 
the drop is connected to cable pairs using 
No. 19, 22 or 24 gauge wire The only 
reason for its use was to increase the 
tensile strength as the spans had to be 
self-supporting. The No. 17 B. & S. 
gauge copper clad wire having 30% con- 
ductivity of copper has the same tensile 
strength of the No. 14 B. & S. hard 
drawn copper wire and approximately 
the same conductivity as the cable pairs 
The result is that the amount of ma- 
terial is reduced to one-half and on ac- 
»f 


count of the reduced area the amount 
rubber insulation is decreased. The 
amount of braid covering is also consid- 
erably reduced. Thus the finished wire 
is very light, easy to handle and costs 
approximately 43% less than the No. 14 
copper. Copper wire smaller than No. 14 
NBS or No. 12 B. & S. gauge cannot 
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To-morrow’s Telephones 
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So vital a factor has the telephone 
become in American life that the de- 
mand for it would undoubtedly grow 
even without increases in population. 
New businesses are founded; others 
expand. New homes are established 
in town and city, in suburban dwell- 
ings and apartment houses. 


To meet the needs of America, to- 
day and to-morrow, with the best and 
cheapest telephone service, is the re- 
sponsibility of the Bell System. The 
telephone will grow with the popula- 
tion and prosperity of the country, and 
the plans of to-day must anticipate 
the growth of to-morrow. 


The service which is given to-day 
was anticipated and provision was 
made for it, long in advance. Money 


“& AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


was provided, new developments were 
undertaken, construction work was 
carried through on a large scale. The 
Bell System, that is, the American 
Telephone and Telegraph Company 
and Associated Companies, has con- 
tinuously met these requirements. It 
has enlisted the genius of technical 
development and the savings of inves- 
tors for investment in plant construction. 


Over 315,000 men and women are 
owners of the American Company’s 
stock and over half a million are in- 
vestors in the securities of the System. 
With a sound financial structure, a 
management which is reflected in a 
high quality of telephone service, the 
Bell System is enabled to serve the 
increasing requirements of the Ameri- 
can public. 


AND ASSOCIATED COMPANIES 
BELL SYSTEM 


One Policy, One System, Universal Service 
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safely be used in spans because of its low 
tensile strength. The copper clad wire is 
durable as copper and since its strength 
lies on the inside rather than on the 
hardened outside shell, as in the case of 
copper, it is subject to a lesser number 
of breaks and can be very easily taken 
down and used elsewhere. As a general 
rule copper wire when taken down can- 
not be used again and is relegated to the 
junk pile due to nicked and scratched 
spots on the surface, for the reason that 
when the hard surface of copper is in- 
jured then the tensile strength is ma- 
terially reduced. 

Experience tells us that the use of No. 
17 copper clad for drop wire has re- 
sulted in a saving of approximately 


impedance if taken at the center of the 
wire and the minimum impedance if 
taken at the surface of the wire. 
This phenomena seems to _ develop 
an increase in resistance and a slight de- 
crease in inductance, popularly known as 
“skin effect.” Thus in copper clad wire, 
the iron core seems to increase the per- 
centage of total current flowing im the 
copper skin over what would normally 
flow in a wire of the same cross section 
wholly of copper due to the greater in- 
ductance of the iron. 
Use of Copper Clad Wire at Railroad 
Crossings 

Copperweld wire has been highly rec- 
ommended for railroad crossings or 
where the open wire is exposed to sul- 


TABLE 1. COMPARATIVE MECHANICAL AND ELECTRICAL PROPERTIES. 


Beameeter OF DONO WIE coc cc cess swccccsives 
WO EE ices sect évrnivscsanne 
Thickness of rubber insulation ............ 
OE CD 6 avs detrisetcdovendeawas 
Se Se PR 6 5 oi Se Cicsncccadcavewtsrn 
Eg eg Sake oo. 014-0 oan t ab aed 
es bh a Sino pd e oon 04 0 wen Mee een 
Area of cross section one Wire ........... 
Breaking weight single wire .............. 
Breaking weight twisted wire ............ 
Weight per 1000 ft. single bare wire....... 
Weight per mile single bare wire ......... 
Weight per foot twisted wire ............ 
Weight per 1000 ft. twisted pair........... 
Weight per mile twisted pair ............. 
Resistance per thousand ft. 60° F.......... 
Insulation resistance per mile (60° F.)..... 
Dielectric strength of insulation .......... 


re .064 inch 
a ahaos .196 inch 
gad .046 inch 
err .020 inch 
sane 4096 cir. mills 
eee .003216 sq. in. 


ee re 392.198 Ibs. 
ees 2.485 ohms 
sheet 500 megotums 250 megohms 
sueee 1500 volts 1000 volts 


No. 14 B. & S. No. 17 B. & S 
Copper Copper Clad 

Twisted Pair. Twisted Pair. 
-04526 inch 
15526 inch 
.035 inch 

.020 inch 

2025 cir. mills 
.001616 sq. in. 


re 01154 sq. in. .008576 sq. in. 
pam .03017 sq. in. .018869 sq. in. 
amare 190 Ibs. 190 Ibs 

Peau 380 Ibs. 380 Ibs. 

ieee 12.4 lbs. 5.5 lbs. 

ee 65 Ibs. 29 Ibs. 

pave .7428 Ibs. .03805 Ibs. 
wien 74.28 Ibs. 38.05 Ibs. 


200.904 Ibs. 
16.760 ohms 


TABLE 2. SAFETY FACTOR. 


NS ere ee eee 100 200 300 
ee Eo oeca vas oOo sk eewee ee 18 42 60 

NE: CR a an analdie ale we are ate vo. 14 No. 17 No. 14 No. 17 No. 14 No. 17 
Safety Factor (normal) ........ 6.00 12.30 3.40 6.90 2.20 4.46 
Safety Factor (loaded) .......... 3.19 5.20 1.82 3.22 1.16 1.86 
Percent reduction of safety factor 47 57 46 53 47 58 


$50.00 per mile due to the lessened weight 
of rubber and braid and the use of one- 
half of the weight of metal. If this 
statement is true then may it not also 
be true of open line wire with a more 
expended use of this bi-metal product. 
Some years ago the American Telephone 
& Telegraph company made comparative 
mechanical tests of No. 14 B. & S. cop- 
per wire and No. 17 B. & S. copper-clad 
wire with the results shown in the tables 
i and 2. 

Inductance of Copper Clad Wire 

Inductance of a wire arises from two 
elements, namely the magnetic field with- 
in the body of the wire and the magnetic 
field surrounding the wire. The latter 
forms a large percentage of the total 
inductance. Comparisons between two 
wires of equal diameter but different 
metal show the inductance due to the 
external field approximately the same for 
both with a uniform distribution of cur- 
rent through its cross section. The mag- 
netic field within the wire is greatest 
at the surface and gradually diminishes 
to zero at the center of the wire. How- 
ever in telephone transmission, the dis- 
tribution of current is not uniform, but 
increases in density toward the surface 
of the wire where it reaches its max- 
imum. Hence the elements of current 
flowing in a solid wire meet the maximum 


phurouc or other fumes, on account of 
its resistance to corrosion and its greater 
tensile strength. 


Selection of Proper Wire 

The Copperweld Steel Company has 
made careful studies and analyses tend- 
ing to show the most suitable kind and 
size of wire for the construction of new 
telephone wire circuits. In making these 
studies they have considered the three 
most important requirements, namely, 
Cost, Speech Transmission and Safety. 
3y safety is meant that the wires will 
stand up and not break under normal 
loads. The results of their tests show 
that copperweld telephone wires have 
stood up when used on the same poles 
as copper and galvanized wires of equal 
and larger sizes which were broken down 
by the same storm. The following is a 


TABLE 3. TABLE OF COMPARATIVE 
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table given by the copperweld manufac- 
turers showing the results of comparative 
safety. See Table No. 3. 

The data in the table are based upon the 
use of new wire, but it must be remem- 
bered that iron wire after some years 
of exposure gets very rusty and even 
pitted, while copper wire after consid- 
erable use may have the skin damaged, all 
of which tends to materially reduce the 
breaking point of such wire. In the case 
of the copperweld wire its non-rusting 
qualities should be given consideration 
in comparing the ultimate cost with other 
wires. 

In the case of existing pole leads, com- 
parison of costs must be confined to the 
wires only and include such annual costs 
as maintenance, repairs, replacements, 
etc., in addition to the first cost of the 
wire. On planning a new circuit te be 
strung on telephone poles which already 
carry galvanized wire or hard drawn cop- 
per wires with apparent satisfaction, the 

lection of the size of copperweld can 
Le made on the basis of similar strength 
and safety. In table 4, sizes of gal- 

anized and copper telephone wires in the 
left column are shown opposite the size 
of copperweld wire, giving similar 
safety when strung on the same pole 
line. Table 5 shows some additional com- 
parative figures for copper, iron and 
perweld wire. 
Transmission 

The transmission of speech over cop- 
perweld wire is better than over iron 
wire. As shown in Table 6 the length of 
40% copperweld wire for a given trans- 
mission equivalent is approximately 
double that of new iron wire of similar 
size. In old iron wires allowance should 
be made for a gradual loss of speech 
transmission efficiency due to the rusting 
of wires and joints, which does not have 
to be made for the copperweld wire. 

Aluminum Wire 

The use of aluminum wire in telephone 
work so far seems to have only reached 
an experimental stage. In these tests 
No. 10 wire was used, but the results 
were not altogether satisfactory. The 
tensile strength showed 513 Ibs., number 
of twists in 6 inches 20, elongation 1-3 
higher than copper. However, in elec- 
tric lizht and high tension lines where 
stranded conductors were used, some- 


SAFETY OF COPPERWELD, COPPER 


AND NEW GALVANIZED TELEPHONE WIRES WHEN STRUNG ON 


SAME SPAN.* 
Approximate Sleet and 
Wind Load on Wires telative 
Weight tequired to Break Factor of 
Size and Kind of Bare Wire per mile Them at 0° F Satety 
Lbs. Lbs. per Lin. Ft Per Cent 
No. 10 Copperweld 154 2.58 100 
No. 11 Copperweld ee 121 2.09 X1 
No. 9 Copper (hard—drawn) 209 1.84 71 
No. 12 CeopperwWeld .....cccecec. 96 1.70 66 
No. 10 Copper (hard-drawn) 166 1.47 57 
No. 9 E. B. B. Galvanized 314 1.45 56 
No. 10 E. B. B. Galvanized 258 1.20 17 
No. 12 E. B. B. Galvanized ; os ate 79 31 
*All the above wires are assumed to strung on a 100-foot span and each wire 
sagged 1 foot at 60° Fahr. Each wire is assumed to retain modulus of elasticity up to 


breaking point. 
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‘COPPERWELD” 


(MADE BY THE MOLTEN WELDING PROCESS) 








for 


TELEPHONE SYSTEMS 


LINE WIRE 
TWISTED PAIR 
MESSENGER WIRE 
CABLE RINGS 
GUY WIRE 
ANCHOR RODS 
GROUND RODS 
NAILS 


DEFEATS RUST 





“COPPERWELD” 


DOES NOT RUST 


“‘Engineering Data—Copperweld’’ contains information and general 
comparative tables of real value to wire users. Write for your copy. 


COPPERWELD STEEL COMPANY 


30 Church Street, New York 129 S. Jefferson Street, Chicago 
Braddock P. O., Rankin, Pa. 403 Rialto Building, San Francisco 


In Canada—Northern Electric Co., Ltd. 


Agents throughout the World 




















times with steel core, the results were 
very satisfactory. 

The great difficulty in 
pieces of aluminum is a factor which 


uniting two 


TABLE 4. SIZES OF E. B. B. 

Present Size and Kind of Wire on Po 
No. 8 E. B. B. Galvanized (Weight 390 
No. 9 E. B. B. Galvanized (Weight 314 
No. 10 E. B. B. Galvanized (Weight 258 
No. 12 E. B. B. Galvanized (Weight 170 
No. 9 Hard-drawn Copper (Weight 209 
No. 10 Hard-drawn Copper (Weight 166 
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copper, eighty parts zinc. 


ENGINEER 


Six parts aluminum, four parts copper, 


ninety parts zinc. 


Five parts zinc, ninety-five parts tin. 


GALVANIZED AND HARD DRAWN 
WELD TELEPHONE WIRE ON BASIS OF SIMILAR 


COPPER WIRES CORRESPONDING 
MECHANICAL SAFETY. 


Vol. 28, No. 10 


Quite a number of solders and processes 
that are trade secrets are now being ex- 
ploited on the market, some of these be- 
ing quite satisfactory. 


WITH COPPER- 


les Size of Copperweld Wire for New Circuit:* 

€or reer rer Yo. 11 Copperweld (Weight 121 lbs. per mile) 
ff — aaa wee eeeeeceeeceeee NO. 12 Copperweld (Weight 96 Ibs. per mile) 
OT Ere eee eee .No. 12 Copperweld (Weight 96 Ibs. per mile) 
TOG. DOF MINE)... cccccccccccccccsscsesseceInG As Copperweld (Weight 96 Ibs. per mile) 
Ss. WO TREIO). . cccicw scvccdcscuccocasscecsdeeh ah Copperwem CwWegnt 121 Ibs. per mitts) 
ee er or rere o. 12 Copperweld (Weight 96 Ibs. per mile) 


*Each of the copperweld wires in this table has greater sa 


The figures in parentheses are the w 
TABLE 5. COMPARA 
Diameter Breaking Load 


Gauge No. (Inch). in Pounds. 


A.W.G Copper— Copper 

(B. & 8.) Diameter. weld. (H. D.) 
eee 204 2650 1970 
ae ee .182 2200 1590 
Cidcare eaten -162 1800 1280 
Rapin tae .144 1450 1030 
Diie:secckare'n .128 1200 828 
Ds i sahesie aah .114 970 663 
eer .102 800 528 
| ere .091 645 423 
ic ahora) Getncakentie O81 520 337 

B. W.G Diz ume ter. B. B. E. B. B. 
ree ee 238 2271 2028 
nds eaters “203 1652 1475 
— Pe Ts. .165 1092 975 
ee .148 879 785 
eer -134 722 645 
+ haa .109 476 425 
.083 277 247 


‘Take n from Manufacturer’s Catalog. 
limits its use. This difficulty is due to 
the fact that at the point of soldering an 
extremely thin film of alumina is formed 


COMPARATIVE TABLE OF 
APPROXIMATE LENGTH 


TABLE ¢f 
SHOWING 
OPEN WIRE 
LENT TO 32 MILES OF NO. 19 

Size Wire. 


A. W. 
(B. & S.) B. W. G. Diam. (In.). 
Ss .165 
6 .162 
10 .134 
8 .128 
9 .114 
12 .109 
10 .102 
12 -O81 


The speech transmission equivalents 
approximately three-fourths of those sho 
of equal size. 
which resists the union of the metal with 
the solder in question. The use of a 
solder gives the best results, the au- 
togenous process not being so reliable. 
Some forty different solders are known. 
Many authorities recommend that the 
article be first tinned with an alloy of 
one part aluminum to five parts tin. 
Others advocate that the same alloy be 
Among the sol- 


recommended are 


then used as a solder. 
ders that are highly 
the following: 

Five parts zinc, two parts tin, one part 
lead. 

Nine parts zinc, one hundred parts tin, 
one hundred and sixty-five parts lead. 

Forty-six parts zinc, two parts tin, 
fifty-two parts copper. 

Ten parts zinc, one hundred parts tin, 
twenty parts silver, one to six parts alum- 
inum. 

Seventy parts aluminum, twenty parts 
tin, ten parts copper or silver. 

Thirty parts aluminum, twenty parts 
copper, fifty parts zinc. 

Twelve parts aluminum, 


eight parts 


LINES WHICH HAVE 


eights of the wires in 


TIVE WIRE TABLE— BARE 


Resistance in Ol 

per Mile at 68 

COPPE RWE LD AND 
-—Copperwelda—, 


fety than the galvanized or copper which is shown 


pounds per mile 


ims 


+ 





AND WEATHERPROOF LINE 


r. Ap ae 
HARD-DRAWN COPPER 


opposite it. 
WIRES 
Weight in Pounds per Mile 


Double Braid Triple Braid 


30% 40% — - Bare ——— Weatherproof Weatherproof 
Conduc-— Conduc- Copper Copper- Copper- 
tivity. tivity. Copper. weld. Copper. weld Copper weld. Copper. 
4.46 3.2 .o 615 665 747 799 815 867 
5.60 . 23 1.69 485 528 602 647 665 709 
7.08 5.33 2.13 385 420 494 529 555 590 
8.92 6 .71 2.68 308 333 405 430 460 485 
11.3 8.45 3.38 242 264 327 349 374 396 
14.2 10.7 27 195 209 268 283 311 325 
17.9 13.5 5.39 154 166 229 241 268 280 
22.6 16. : 6. 81 121 131 186 196 216 226 
28.5 21. 8.56 96 105 150 158 178 186 
B. B. AND E. B. B. GALVANIZED.* 
B. B. E. B. B Bare. D. B. W. P. T.B.W. P 
7.15 5.98 811 S60 940 
9.83 8.22 590 665 740 
14.87 12.43 390 470 525 
18.47 15.44 314 400 450 
22.48 18.79 258 350 400 
34.12 28.52 170 225 260 
58.59 49.98 99 145 175 


With the last 
be first tinned. 


such as borax is 


generally 


SPEECH TRANSMISSION 


OF COPPERWELD AND 
TRANSMISSION 
(MET. 


SPEECH 
STANDARD CABLE 


EQUIVALE 
GALVANIZED 
EQUIVA- 


ALLIC). 


five, the surfaces should 
The use of a good flux 
desirable. 


NTS 


Spe ech Transmission 's quivalent 


Cc opperwe ld 
40% Conductivit 


390 Miles 


271 Miles 
228 Miles 


193 Miles 
141 Miles 


(From report of 
of 30% conductivity Copperweld 


wn for 40% conductiv 


TABLE 





Zz 

1 
0000 460. 
000 410 
00 365 
0 325 
l 289. 
2 258. 
3 229. 
t 204. 
5 182 
6 162 
7 144. 
8 128. 
9 114. 
10 102. 
11 91. 
12 81. 
13 72. 
14 64. 
15 57. 
16 51 
17 45 


*The American Wire 


y. 


. B. Galva 
(New). 
145 Mile 


25 Mile 


100 Mile 


nized 


s 


F. F. Fowle) 


ity Copperweld 


© S.) 
mm. ). 


Wire 
& 


ae 


< 


CoCo me C 
_ 


~ 


pad bad ed ed mt KO ODO 
a wo ore 


of commercial accuracy. 


*The Steel Wire 
names: 


breviation should be 
abbreviation for the 


Gauge 
‘Washburn and Moe n, i 
written ‘‘Stl. ; 
(British) Standard Ww ire Gauge 





Gauge 


TABULAR 


wires are 


wires 


COMI 


(Bureau of 


be 








sizes 


is the same 


"ARISON OF WIRE 





Additional Data on Wire Gauges 

It is unfortunate in telephone practice 
that there is so much confusion caused 
by a multiplicity of wire gauges and to 
add to this confusion several of them are 


by various names. 


known Some of these 
facts were brought out in a previous ar- 
ticle and the following is additional there- 
to. 

Brown & Sharpe (B. & S.)=American 
Wire Gauge (A. W. G.) 

New British Standard (N. 
British Imperial, English Legal Standard 
Wire 
abbreviated 


Ll. W..G. 


Bb KJ= 


Gauge and is va- 
by S. W. G. and 


and Standard 


riously 


GAUGES 
Standards.) 











Soa 60S Ee >» Zi*Z 
ssa «sc Zs a les 
TO Ha = ra S 
Bok mo ~ teen 
be TL ~ 4 
E 2k eee : 
5 : 28 E 
_ oe — TZ ws 
0000 
000 
3 00 
3 i 
3 227 1 
2 219. 2 
2 212 3 
Zoo. . 207 4 
220. 220. 204. 5 
203. 203. 201. 6 
180. 180. 199. 7 
165. 165. 197. 8 
148. 148. 194. 9 
134. 134 191. 10 
120. 120. 188. 11 
109. 109. 185. 12 
95. 95. 182. 13 
83. 83. 180. 14 
72. 72. 178. 15 
65. 65 175 16 
58. 58. 172. 17 


have been rounded off to about the 


re bling, 
G., 


gauge 
’ “American Steel and Wire Co.” 
’”’ to distinguish it from “S. W. G.,”’ the usual 


usual limits 


various 
Its ab— 


which has been known by the 





Oct« yb 


Yi 
OF 


A co 
Hubb 
Hard: 


Const 


The 

listing 
tion : 
Secon 
and T 


very 





October, 1924 TELEPHONE ENGINEER 33 


Your Copy of the Reference Book 
on Line Construction Is Now Ready 










A complete listing of 
Hubbard Pole Line 
Hardware and Peirce 
Construction Specialties 


The Hardware 
x makes the Line. 
Hubbard makes 
the Hardware. 


XN, 
2 2 


The new Hubbard catalog No. 24 gives a complete cialties is made from new rolled open hearth steel 
listing of Pole Line Hardware and Peirce Construc- which has a tensile strength of from 55,000 to 
tion Specialties for Transmission, Primary and 65,000 pounds per square inch and is galvanized by 
Secondary Distribution, Street Railway, Telephone the double-dip hot process. 

and Telegraph and Railway Signal work. The mailing of the catalog to our regular list has 
Every piece of Hubbard Hardware and Peirce Spe- been completed. If you have not received your copy, 


Write for it today 


HUBBARD & COMPANY 


PITTSBURGH CHICAGO 


In Canada: N. Slater Co., Ltd., Hamilton, Ont. 


O° LOD PSO AY MIR AHS DAMM TOD ET OT MAIR Salen wrr = Sate a eee te 
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Birmingham Gauge (B.W.G.)= 
Stubs’, Old English Standard and Iron 
Wire Gauge. 

Roebling=Washburn Moen, American 
Steel and Wire Co.’s Iron Wire Gauge. 

London=Old English (not Old Eng- 
lish Standard). A tabular comparison of 
the various gauges is shown in Table 8. 

The following is a list of the uses of 
the various gauges: 

American Screw Co.'s Wire Gauge— 
Numbered sizes of machine and wood 
screws, particularly up to No. 14 (.2421 
inch). 

Stubs’ Steel Wire Gauge—Drill rod. 

Roebling & Trenton—Iron and steel 


Telephone and telegraph wire. 
Tele- 


wire. 

N. B. S—Hard drawn copper. 
graph and telephone wire. 

London Gauge.—Brass wire. 

B. & S. G.—AlIl forms of round wires 
used for electrical conductors. Sheet, 
copper, brass and German silver. This 
gauge is standard for copper wire and is 
understood to apply to all cases where 
size of copper wire is mentioned in any 
wire gauge number. 

U. S. S. G—Sheet iron and steel. Le- 
galized by Act of Congress March 3, 
1893. 

B. W. G—Galvanized Iron Wire. Nor- 
way iron wire. 


New Anglo-Dutch Submarine 
Telephone Cable 


A description of the new submarine 
telephone cable which has just been 
placed between Domberg, Walcheren on 
the Dutch coast and Aldeburgh, Suffolk, 
England, appeared in a recent number of 
the Electrical Review of London. The 
new cable is of the paper insulated type 
and was designed to meet the following 
conditions : 

Length of cable, 86 nautical miles. 

Number of conductors, 16, consisting 
of 4 sets of quadruple cores. 

Each conductor continuously 
with iron wire. 

Dry paper insulation. 

Two separate lead 
bituminous compound between them. 

Armouring of galvanized steel wires. 

Attenuation constant (8) per nautical 


loaded 


coverings, with 


mile at 800 cycles per second (27f = 
5,000) of each circuit not to exceed 
0.02. 


Interference between circuits as meas- 
ured on the standard cross-talk meter, 
using actual speech cross-talk between 
physical circuits, not to exceed 400 mil- 
lionths (equivalent to 75 miles of stand- 
ard cable or a Bl of 7.8). 

Overhearing between a physical cir- 
cuit and its associated phantom circuit 
not to exceed 4,000 millionths (equivalent 
to 52 miles of standard cable or a BI of 


5.5). 


The cable is of the continuous loaded 
type, a spiral of iron wire around the 
conductors furnishing the additional in- 
ductance. Special machinery had to be 
constructed to manufacture the cable and 
an unusual feature was the application of 
the sheath in 10 mile lengths, thereby re- 
ducing the number of splices materially. 

On completion the 10-mile lengths were 
spliced together and transferred to the 
cable-laying vessel, the actual electrical 
tests obtained being as follows: Elec- 
trical constants of each physical circuit 
in the cable per nautical mile loop at a 
temperature of 60 deg. F. and a fre- 
quency of 800 cycles per second— 

Resistance—16.12 standard ohms. 

Capacity—0.11 microfarad. 

Inductance—19.3 millihenries. 

Leakance—2.8 micromhos. 

Characteristic impedance (Zo)—422 
ohms with phase angle 4 deg. 50 min. 
downwards. 

The impedance is very uniform; be- 
tween 2rf = 2,000 and 2 mf = 12,500 the 
variation is less than + 2% per cent. 


Attenuation (8) per nautical mile at 
800 cycles per second (2 mf = 5,000) 
0.0199. 

In the same quad, maximum cross- 


talk, 200 millionths (equivalent to about 
80 miles of standard cable, or a §/ of 
8.5). 

Maximum overhearing, 2,000 millionths 
(equivalent to about 60 miles of stand- 
ard cable, or a B/ of 6.2). 


Between quads, phantom to phantom, 
maximum 70 millionths (equivalent to 90 
miles of standard cable or a B/ of 9.5). 


In respect of the cross-talk and over- 
hearing tests, which were regarded as 
the most difficult conditions to meet, the 
actual values are far better than the 
stipulated requirements; in fact, the 
makers consider that the cable is prob- 
ably superior to any hitherto made for 
long-distance telephony, and justifies the 
very special measures taken to ensure the 
production of a cable capable of fulfilling 
the difficult conditions imposed. 


The s. s. Faraday sailed from Wool- 
wich with the cable, which weighed 2,150 
tons, for the laying operations which 


commenced at Domburg, Walcheren, on 
the Dutch coast, and were completed at 
Aldeburgh, Suffolk, on August 29th. 
The cable was laid and both ends were 
landed without the necessity of making 
a joint (“final splice”) during the expedi- 
tion, which is a very unusual perform- 
ance and only possible in favorable 
weather. 


Picot Made Monarch’s Ohio 
Representative 
Chicago, I1l—P. L. Picot has been ap- 
pointed sales representative for the Mon- 
arch Telephone Mfg. Co., Ohio territory, 


ENGINEER 


Vol. 28, No. 19 


and will have his headquarters at 52 
Neal avenue, Columbus. 

Picot is one of the bright stars in the 
Independent selling constellation, and has 
been with the Monarch for the past six 
years. For nine years prior to his Mon. 
arch connection he was with operating 
companies in Indianapolis and Louisville. 
For three years he was Monarch’s sales- 


man in Missouri and Kansas and for 


—-- 





Fr. 4 Picee 


three years he has been in charge of the 
advertising and the sales correspondence 
for the company. 

In his fine command of the problems of 
selling and using telephone equipment and 
in his straight-shooting, pleasing person- 
ality, Picot is a man that the Ohio tele- 
will welcome to its 


phone fraternity 


midst. 


Mueller Making New Universal 
Test Clip 


Cleveland, O.—Mueller Electric Com- 
pany has introduced to the telephone mar- 
ket the No. 51 Universal test clip, which 
designed for use by 
The clip is fitted 


was particularly 


telephone trouble men. 


New Universal Test Clip 


with a needle which pierces the insula- 


makes contact with the con- 


A V-shaped groove on the jaw 


tion and 
ductor. 
opposite the needle serves to center the 


wire so the needle is sure to hit the con- 


ductor. The spring needles are easily 
renewed. 
Urbana, I1l_—The Champaign Co., Ur- 


bana, has been incorporated with a capi- 
tal of $10,000 by J. C. Powers, A. C. 
Neff, R. H. Murphey, E. E. Cheney and 
I. N. Kenyon. 
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MR. OPERATOR: 


MAKE YOUR HEADQUARTERS 
AT OUR HEADQUARTERS, 
ROOM 106, DURING THE 





UNITED STATES INDEPENDENT 
TELEPHONE MEETING AT THE , 
SHERMAN HOTEL, CHICAGO. 
OCTOBER 21, 22, 23, 24, 1924. 


y | ie Company 


3145 Carroll Avenue Chicago, Illinois 





MANUFACTURERS’ 
Telephone—Switchboard——-Cable Protection 



































A NEW STUNT 


IN TAGGING 
CABLE 


In tagging cable, difficulty sometimes 


occurs due to ground on the positive side 
of the common battery, especially when 
it is desired to have a continuous talk- 
ing wire. A scheme which I have worked 
out eliminates this trouble by the use of 
a 22%-volt battery such as is used as a 
B battery on radio receiving sets. The 
arrangement is shown in the sketch. A 
talking pair is picked up and the head 
telephone sets are connected with the 



































block of dry cells is best for this pur- 
pose and such a block will last several 


weeks in ordinary use.—Contributed by 

Frank C. Morrill. 

ANOTHER CASE OF 
TOLL LINE TROUBLE 


The story in TELEPHONE ENGINEER of 
a case of trouble in a joint toll line re- 


minds me of a case in which both ex 


changes had to take part of the blame. 
We had a case of noise from a power 


line due to a single phase section of line 





OUTS/DE MAIN FRAME 
END END 
TALKING 
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DRY CELL BATTERY 
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Wiring Diagram for Cable Tagging Idea 


22%-volt battery furnishing talking cur- 
rent. Next the tone is attached to one 
side of the talking pair and the other 
side to the feeler used at the main frame. 
The feeler at the main frame is then 
grounded and the man at the outside end 
grounds his feeler wire and connects the 
end to the side of the cable pair that 
gives the tone. The grounds at the main 
frame and at the outside end are re- 
moved and the set is ready for use. 

In picking up the pairs, the man out- 
side connects the feeler to one side of a 
pair and the man in the office tests over 
the main frame terminals until he finds 
the tone. This indicates that the wire is 
good. The tester at the frame then 
touches his feeler wire to ground. If 
the wire is grounded he gets a tone, but 
if the wire is clear he gets no tone. The 
other wire of the pair is then tested in 
the same way and if good, the pair is 
tagged and the next pair picked up and 
tested. The 4 inch by 7 inch by 3 inch 


from a town about 8 miles away. This 
made both metallic and grounded lines 
very noisy. After the power line was 
cleared by installing a transformer at the 
start of the single phase line, a metal 
lic toll line was still noisy. I went over 
the line as far as our end went and had 
it all in good shape. This did not clear 
the noise and we finally had a voltmeter 
test made. The test showed that the line 
was grounded inside our office and also 
out on the line. The ground in the office 
was finally located in the drop coil which 
was grounded on the frame and since the 
board was of an old type only one side 
was cut off when the plug was put in, 
and the noise continued during talking. 
We then called the man at the other 
exchange and asked him to open his line 
at the office. 
then went to the junction pole between 


It was still grounded. He 


the two sections and opened the line. The 
test showed a ground on his part of the 


line and he went back over it. In a half 
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hour the line was clear and when both 
grounds were off was perfectly quiet. 
We might have argued for a week that 
the trouble was on the other half of the 
line and both would have been right, 
When we got together and made a real 
test we found the trouble and cleared up 
the line in a short time.—Contributed by 
Henry Turnpaugh. 

A TROUBLESOME INTERMIT- 
TENT CASE.—AND A CALL 
FOR HELP 

A lineman of an Indiana company pro- 
poses the following case of trouble with 
which he has had a great deal of diffi- 
culty. “We have a subscriber who can 
ring the central office but when the oper- 
ator answers can not be heard until the 
operator rings back on the line \fter 
she rings everything works all right. un- 
til the next call when the trouble comes 
in again. I have gone over the line and 
instrument but have not been able to 
locate the trouble as it does not stay in 
when I am testing.” 

This is a case of trouble that every 
telephone repairman meets sooner or 
later. It is due to a high resistance con- 
nection somewhere in the circuit which 1s 
broken down by the ringing current but 
does not permit the weaker talking cur- 


rent to pass. The remedy in most cases 


is to make a thorough inspection of the 
line and instrument, soldering all doubt- 
ful looking connections and overhauling 
things generally. Often this clears the 
trouble and the exact place where it was 
occurring is never known. Tests with a 
magneto test set are useless as the ring- 
ing clears the trouble temporarily. If the 
trouble will stay in for a period, a volt- 
meter test may be of some assistance, the 
voltmeter test being made with the line 
short circuited at various points. Another 
way of testing which has been used suc- 
cessfully in some cases is by using a bat- 
tery and receiver. At an opportune time 
when the line is open, it is disconnected 
at the distributing frame and a battery 
of a few volts is connected across the 
line at the frame. The tester then goes 
over the line with his receiver to see if 
he can get the battery click at various 
points. If care is taken not to disturb 
the wires the trouble may stay in long 
enough to be located. Perhaps some of 
our readers have pet methods of making 
tests for this kind of trouble. We have 
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| | |ECONOMY and SERVICE! 


LEICH offers distinctive features in switchboard operation, and exclusive ringing 
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es 




















| equipment. Look these features over carefully at the NATIONAL CONVENTION. ; 
| | Improvements mean better and more economical operation of central office equipment. | 
1 LEICH 
th SWITCHBOARDS 
= Double Lamp Supervision. 
* lamps and restoring fea- 
ai ture operate from alternat- 
up Ing power current. 
by sich ei eal Lamps light on subscrib- 
TTT ers’ disconnect signals, 
si momentarily put out, then 
relighted on recalls. 
Operators control restor- 
- ing circuit from listening 
a key. 
‘a The most economical and 
7 | convenient system of double 
. lamp supervision § devised. 
ft Practical for all sizes of 
switchboards from 50 lines 
$ up to and including magneto No. 185 Consiiesd Chessing 
' multiple switchboards. and Ringing Converter 


No. 1 B 150 Line Switchboard 


MULTIPLE TYPE 


Leich Magneto Multiple Type Switchboards are equipped with the fundamental 
features that are conducive to maximum operating speed. 

| Call distribution, busy test, lamp supervision, the important features that mean con- 

| venience in operation, are incorporated in this switchboard. With this type of switch- 
| board a magneto plant can be operated profitably on magneto rates. 


| Frequency Converter. 
| The 7-A frequency converter remains supreme as the most economical type of ring- 
ing machine to operate. Total cost for current 75 cents or less per month. 








Combined ringing and charging machines 
Provide uninterrupted ringing current 
Provide economical ringing current 
Provide talking current very cheaply. 





One machine charges storage batteries and produces ringing current. Unit equip- 
ment convenient to install and maintain. See us at the Sherman, rooms 116-117, Oct. : 


(2. LEICH ELECTRIC CO. 


Telephones, Switchboards, Accessories 


GENOA, ILLINOIS 








DISTRIBUTORS 
ELECTRIC APPLIANCE COMPANY ST. PAUL ELECTRIC CO. POST GLOVER ELECTRIC CO. B-R ELECTRIC COMPANY j 


Chicago, Dallas, San Francisco, New Orleans St. Paul, Minn. Cincinnati, Ohio Kansas City, Missouri 
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received help from the field on other 
cases. Perhaps some one will help us in 
this one. We know our querist and many 
others will be giad to receive suggestions. 
—Staff Contribution. 





INSULATORS IN GUY WIRES 
AGAIN 

In a recent number, a query was an- 

swered concerning the use of insulators 

in guy wires. Ray Blain, telephone plant 

engineer, of Omaha, Nebr., sends us some 

















pictures that illustrate such use. The 
presence of the power wires above the 
telephone cable will be noted as well as 























the position of the insulators. There 
are some other features to which atten- 
tion may also be called, particularly the 
separation of the guy strand from the 


messenger, the neat manner in which the 
cable is dressed around the corner poles 
and the secure lashing of the cable splice 
in one of the pictures. 


a al é¢ ©7959 
NEAT CAREFUL INSTALLER Red Devil 


IS AN ASSET 


Personal appearance of the Plant man N 1950 
greatly influences the opinion in which O. 
our subscribers, the people with whom 


he daily comes into contact, hold our -- The Electrician’s 


company. 


The installer, for instance, should keep Staunchest Friend 


his personal appearance as tidy as pos- 





sible, as cleanliness makes a very good 
impression on a future subscriber. Keep 







ri 
2 


clean shaven, hands and face clean, 
clothes as clean and neat as possible. 1 


don’t mean by that that he should be Sizes: 
dressed in a seventy-five dollar suit, a 6, 7, 8 and 
white snowdrift, and flowing silk neck- 9 inches 





tie. Not at all. If he wears patched 
clothes, remember patches are no dis- 
grace as long as the clothing is neat and 
clean. 

An installer’s work is such that he 
runs into dirt, which cannot be avoided, 
but he doesn’t necessarily have to let the 
dirt remain on his person, because water 
is free and soap costs very little. 

Now, we will take a trip around with 
an installer and see what takes place on 
the job. First, he receives his orders 
from the city foreman in the morning, 
and before calling and notifying the test- 
man of the orders on which he is going 
he reads them very carefully. But why 
does he do that? For instance, here’s one 
that reads “Work to be done in P. M.” 
Well, let’s say he goes out there in the 
forenoon and finds no one home. He 
notes the words “Work to be done in 
P. M.” then, and knows the reason for 
them. There is all that time wasted and 


HERE’S no plier like ‘Red 


“499 on ’ ° 
moments are so golden. Devil’ Electrician’s Side 
So our installer, in place of wasting all Cutter No. 1950. 


that precious time, reads his orders over Backed by over a quarter cen- 

very carefully in the morning and elim- tury’s fine tool making experience, 

inates such mistakes. He realizes that his jt sets an example of the quality 

time is valuable to the company. that is typical of all ‘‘Red Devil” 
After notifying the testman, the in- tools. 


staller shoulders his tools and proceeds ; ’ ; 
The lineman’s favorite, because it 


to the address given on the order. When : , 
reflects full credit on his work. 


the bell is answered, the installer re- 
moves his hat and asks if Mrs. Smith 


Send for the “Red Devil’’ 
Mechanic's Tool Booklet. 


or Mrs. Brown is in. Upon receiving an 
affirmative answer he states he is there to 


put in the telephone. The majority of 
subscribers are very pleasant and wel- SMITH & HEMENWAY CO., Inc. 
come tile. Mfrs. of ‘‘Red Devil’’ Tools 

Perhaps Mrs. Smith hasn’t fully de- Dept. T. E., 261 Broadway New York, N. Y. 
cided on a good location for the tele- 
phone. She is undecided whether to 
have it in the dining room or the living 
room. So the installer makes a survey 
of the premises and offers a suggestion 
or two, helping Mrs. Smith to decide 
the location. 

Continuing his campaign of neatness, 
the installer spreads a newspaper on the 
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/wenty years of 
working with you 


Many of the telephone men who will attend the Independ- 
ent convention will remember when Runzel-Lenz started 
operations as telephone cord specialists in 1904. 


From the first day of our company’s history we have kept 
in closest contact with the telephone men who are Runzel- 
l.enz cord users so the product would reflect an intimate 
knowledge of actual operating conditions. 


Cords are sources of much satisfaction, if they are abso- 
lutely right—or of so much grief, if one detail is wrong—that 
good telephone men very properly pay considerable attention 
to their selection. 


This importance of cords gave us the golden opportunity to prosper 
by making cords that are conspicuously more durable, and free from 
the effects of moisture or the other causes that run up complaints 
and costs 


Runzel-Lenz make cords that embody the ideas and requirements 
of their users, more than any other cords on the world’s market, and 
that have to the utmost degree, all of the features of construqtion 
twenty years’ experience as cord making specialists, have revealed to us. 


You are cordially invited to visit us at our U. S. Inde- 
pendent convention exhibit— Room 119—and go into detail 
with us on any phase of cord construction and service. 


Runzel-Lenz 
Electric Mfg. Co. 


1751 N.Western Avenue 
CHICAGO, ILL. 
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floor where he 
dirt and litter. 
in the wall for the wires, if necessary, 
and “fishes” the wire up through the 
floor and places the instrument on the 
wall. 

Going to the basement, he finishes his 
work there, being careful to adhere to 
specifications in everything, and_ then 
goes back to the telephone to get a final 
test on the line, in order to see that it is 
working properly. Then he carefully 
cleans up any dirt and prepares to leave. 
All this he does in a quiet, orderly man- 


ner. As he 


scriber as to the method of operating the 


goes, he informs the sub- 
instrument, the number, and the like, 
thanks her and departs. 

In my opinion, the installing of a tele- 
phone, completed in a neat and efficient 
manner, represents some of the best ad- 
vertising our company can get and it no 
doubt 


especially on the new 


leaves a _ tavorable impression, 
subscriber.—Jay 


McTaggart in The Mouthpiece. 


LOOK OUT FOR LIVE WIRE 

Herewith is a poster used by the Line 
Lines Department of the A. T. & T. Co. 
as a constant reminder that all foreign 


wires must be treated as dangerous. 
Why not post some such warning, con 


spicuously, to protect your men? 


is to work to catch the 
Then he bores the hole 
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Treat them all as Dangerous! 
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J. S. McCulloh President of 
New York Telephone Co. 


New York, 


N. 


y 


New York Tele phone 


cepted the 


Thurber as 


as his successor James S. McCulloh wh« 


president 


had been operating 


August, 1923. 
tinue in active 


man of the b« 
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Mr 
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of director 
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Directors 


ompany 
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years and was elected president jn 


October, 1919. 

Mr. McCulloh is 56 years old. He 
was born and educated in Englewood, 
N. J., and began his business career jn 
1885 as a clerk in the West Shore Rail- 
road. He gained knowledge of the tele- 


phone and telegraph in the joint operat- 


ing headquarters of the railroad and the 
Western Union Telegraph Co., and in 
1893 entered the employ of the Amer- 


ican Telephone and Telegraph Company 


in the Long Lines Department, where he 


engaged in central office operating and 
maintenance work After serving as a 
division superintendent in the middle 
west and in New England M1 McCul- 
loh was transferred in 1903 to the New 
York Telephone Company where he be- 
came superintendent of buildings and in- 
surance He Vas app inted general « 

tract agent in 1908 and, the same year, 


when the 
Yor and New Jerse Telephone ¢ and 


ve other 


ompany took over the New 


| 
Bell companies in New York 
State, us title was changed t general 


commercial superintendent. He was elect- 


ed vice-president in charge of commer- 
cial work and public relations in 1919, 
and in August, 1923, his duties were 
further enlarged by his election as oper 
ating vice-president 
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NO SCREW, BOLT, SCREW DRIVER or WRENCH 
REQUIRED to INSTALL; JUST a DRILL and HAMMER 


Actual Demonstration at Booth No. 14 


INDEPENDENT TELEPHONE ASSOCIATION CONVENTION 
CHICAGO, OCTOBER 21, 22, 23, 24, 1924 


Write for samples 


STAR EXPANSION BOLT CO. 


NEW YORK 
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AUTOMATIC 
SWITCHBOARDS 


Key Control by Operators 


OR 


Dial Control by Subscribers 


At the 
NATIONAL CONVENTION 


Rooms 111 and 112 


HOTEL SHERMAN 
CHICAGO 


Ghe NORTH ELECTRIC 


MANUFACTURING COMPANY 
GALION, OHIO 


The North line offers every kind of automatic 

telephone service, including the Automanual 

— System for local and toll service, Automanual 

SINCE Central Control of outlying exchanges and 

] & & 4 Dial Automatic for both private exchanges 
and central office equipment. 
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New Illinois Bell District, J. H. ; 
Conrath Manager . 
J. H. Conrath, for some years com- a s 
mercial manager for the Illinois Bell Print Your Blue Prints 
Telephone Co. at Elgin, Ill, has been ° 
made district manager for exchanges in In One 
Lake, Kane, McHenry, Dupage and Cook e 
counties, Illinois. His territory will be Operation 
arranged in two divisions, one under W. 
N. Nish, assistant commercial manager Yi, the Cost 
at Elgin; the other under G. L. Wilburn, in li, the Time With 
commercial manager at Woodstock. The the ord 
new district is comprised partly of ex- Think what these savings merce 
changes taken from the old Evanston mean to you. Your blue the acc 
district, of which Chas. T. Ford of Wau- prints—printed, washed and cla 
: and dried in one operation 
kegan is manager. —in your own drafting Januar 
room—at one-fourth the tically 
. cost and in one-half the time are no open wash trays—no wet grumb 
United Telephone Co. Incor- with one operator. You can oor no lines of dripping compat! 
porated at Texarkana do this with a Pease Peerless prints—no waste al sensitized ae a 
a Blue Printing Equipment. paper. The equipment is noise- oar 
om sie ; : The Peerless can be operated to less and will go in 512x6% feet Pl 
Ihe United Telephone Co. has been in- advantage whether you print of floor space. betore 
corporated at Texarkana, Tex., by A. C. ten yards or the full capacity e were §£ 
Stuart, T. W. Offenhouser and Chas. of one hundred and twenty Mail the Coupon each } 
Milliger. Capital, $125,000. yards per hour. Besides there Why not get more information for the pr 
your plant? Clip the coupon and A; 
—_——e—eoe oe es MoO Oe —— mail it today. An interesting catalog . : 
i. Frenkitn Stn Ghloage, - will be on your desk in a few days. trived 
P. G. Seaman, who has been manager ss —soenpnn your M-23 Catalog which de. | The C. F. Pease Company ports 
at Cordele, Ga., has been made manager Gan Ao Gdesadiion on peer comattte Tae off Oe | 807 North Franklin St. tems” 
for the Southern Bell Telo. & Teleg. Co. ee Chicago, Illinois apparé 
at Brunswick, Ga., vice R. E. L. Reddy, Meme __Compeny - l additi 
promoted to the company’s office at ps State -) of “w 
Savannah, Ga. a Poet ee EL ee covert 
with | 
_ UNIVERSAL MAP DISPLAYORS SOLVE THE PROBLEM OF VISUALIZING MAPS WITH- sort 
OUT INCONVENIENCE OF STOOPING, REACHING OR TAKING UP LARGE SPACE ae 
= woul 
and 
— ~<iaaniliig i amou 
— —— 2 — qT z amou 
| Saeame Tsai ail latest 
, | 7} sa by # grou! 
| | As | aif actior 
[ Ls pu A A Ther 
— aeons || Obes \ * Nu the | 
a a | \ N * educ: 
== pred, > - = \ ti prop 
{ | ; we ~ : : } {= A 
al . u- "a * lic u 
é— —~Te o— — == . atte 
a 4 utilit 
UNIVERSAL WALL PIVOT DISPLAYOR UNIVERSAL LIGHT SQUARE END DISPLAYOR UNIVERSAL FLOOR STANDARD DISPLAYOR ae 
cally 
For Maps, Charts, Diagrams, Photos, Distribution In use for years in numerous offices of A. T. & T incle 
Maps, Blue Prints, Progress Charts, Transmission Sys- Co., New York Telephone Co., Bell Telephone Co. of This 
tems, Advertising Copy, Graphic Records and the many Pa., other Bell Companies, Western Union Telegraph and 
reyes na enter into an exccatives duties “By Co, Postal Telegraph Cable Co,, Western Electric ‘i 
swinging sing © of “arse ur subject matter on he Ory General Electric Co. W estinghouse Electric « T 
instant picture of your problem easily accessible. Mig. Co., Westinghouse Lamp Co., New York Edison ati 
Co., Brooklyn Edison Co., Philadelphia Electric Co., pars 
The wings are made of rigid steel frame, electrically Detroit Edison Co., Consolidated Gas & Electric Co., that 
welded, with thumbtack board fillers covered with fin- Baltimore, Pennsylvania Power & Light Co., various ima; 
est green Dundee burlap or mounted with green paper domestic and Latin American properties of the Elec- and 
to give smooth writing surface. tric Bond and Share Co., etc., etc. in 
Other types and larger units besides those illustrated here. thei 
Many wing sizes; a few are 20x30", 24x36”, 30x40”, 36x48”, 48x60”, 50x48”, etc., etc. Write for bett 
our catalog No. 14 and prices. - 
Tell us your problem, we will help solve it and recommend most suitable kind and size. ~ | 
ing: 


UNIVERSAL FIXTURE CORPORATION 135 West 23rd St., New York 























Exact Accounting Important 


The Price of Financial Success Is Accurate Accounting— 
Reports to Stockholders, Commissions and Tax Bodies Can 
Accurately and Easily Be Made if Books Are Kept Properly 


By JOHN W. COFFEY, C. P. A. 


Paper Before Convention of Indiana Telephone Association) 


With comparatively few exceptions, 
the orders issued by the Interstate Com- 
merce Commission in 1912 relatively to 
the accounting requirements for class A 
and class B telephone companies effective 
January 1, 1913, were not very enthusias- 
tically received, and there was much 
grumbling, especially among the class B 
companies. In fact most of the latter 
class delayed making the change just as 
long as possible, and it was several years 
before some of them realized that they 
were gradually getting into deeper water, 
each year that they postponed adopting 
the prescribed schedules. 

A great number of this class con- 
trived to satisfy the commission with re- 
ports made from their “home-made sys- 
tems” of accounting; but it soon became 
apparent, all things considered that the 
additional work, worry and uncertainty 
of “what might happen” if it were dis- 
covered that the reports did not coincide 
with the actual office records, that some 
sort of uniform accounting system was 
necessary. These companies, very re- 
luctantly, began to look for a system that 
would simply answer the requirements 
and one that would require the least 
amount of attention and cost the least 
amount of money. They wanted the very 
latest type of switchboard, cable, under- 
ground, etc., but a record of these trans- 
actions was considered non-essential. 
Therefore, through force, you might say, 
the Independent telephone man has been 
educated to the necessity and the value of 
proper accounting. 

A little later on the states having pub- 
lic utility bodies, passed laws giving the 
latter jurisdiction over the _ telephone 
utility. With but one or two exceptions, 
these state commissions adopted practi- 
cally the same schedule of accounts, but 
included class C and class D companies. 
This brought on a real storm of protest, 
and some of the latter companies are 


still kicking 


The state commissions were more 
patient and exceedingly lenient, realizing 
that a majority of the smaller companies 
imagined they were being imposed upon 
and hoped through this method to soon 
convince them of the importance and of 
their own appreciation of the need of 
better accounting; they were advised that 
if their records proved that their earn- 


ings would not warrant the expense, the 





rates would be increased accordingly; 
but while they were very anxious for the 
increase, they were not willing to spend 
any of it for accounting. 

At that time the plan adopted by the 
commission seemed logical and very com- 
mendable, but as time went on and the 
companies found that they could “get by” 
with any kind of a report, they ceased 
taking the order very seriously, and only 
awakened to their sorry predicament, 


As a golfer, John W. Coffey is one of 
the ablest telephone accounting spectal- 
ists in the business. He ts a practical 
telephone man of extensive experience 
and at present, among other duties, is 
making use of his ingenuity and knowl- 
edge of the business in helping out the 
Southern Michigan Telephone Company, 
having been appointed receiver for that 
property. 

This photograph of Mr. Coffey was 
taken at the Park Ridge Golf Club, Park 
Ridge, Ill., where George Rodormer 
sought to teach Jack some of the ancient 
game’s fine points. 


John W. 


Coffey, Indianapollts 
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when making application for increased 
rates, and when the Internal Revenue 
Department began to check up on past 
reports, so apparently it would have been 
better for all concerned had the commis- 
sions accorded them the same treatment 
that they did the class A and B com- 
panies. 

All companies that complied with the 
commission’s order very soon learned to 
appreciate its true value—not alone be- 
cause they found it easy to prepare gov- 
ernment and state reports, but from the 
fact that they had found an intelligent 
guide to the successful operation of their 
property, and now it is very doubtful 
whether any of these managers would 
accept a managership for a company who 
had no way of knowing whether the 
annual results were good or bad. The 
successful telephone manager needs two 
good eyes all the time, and he is not going 
to gamble with the stockholders’ money 
blind folded. 

The fellow who continued to operate 
without any knowledge of what he was 
actually doing continued to get into 
trouble and lived from day to day in con- 
stant fear of a visit from some govern- 
ment or state official. 

A majority of the smaller companies, 
and some of the larger ones that have 
sold out during the last few years, were 
companies who thought bookkeeping, 
other than a subscriber’s record and a 
bank pass book, were foolishness and a 
waste of money. They had been eating 
their own fat for years but did not real- 
ize it. Every few weeks we learn of 
some company selling out, but in most 
instances there is very little money, if 
any, changing hands, and it is more often 
the unloading of a liability, or the tragic 
end of a once prosperotis undertaking 
that should have made its stockholders 
an earning on their investment, rather 
than complete loss, all of which can only 
be charged up to poor and near-sighted 
management, which would have been de- 
tected by the keeping of accurate 
accounts. 

Here and there you will still find a 
company who like the bank clerk that 
believes he is shrewder than others who 
were caught, but just as surely lands in 
the same trap—so will be the final ending 
Again I say, it 
would have been better had the commis- 


of such companies. 
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Pay your way to the convention 
by your profit from Ever-Protect 


What EVER-PROTECT Cable Compound is 


panies 
hotel expenses 
and then some. 


That is a conser 


dreds of 


PROTECT. 


At the Independent 
will have an opportunit 
cessful and practical 


them what they know a 


Stop in at the 


see for yourself how 
protect you against chemical 
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Consider this evidence 


little it would cost you to 
making layout with your 
hidden away from the ele 


strength and by stealth 





You will hear an overwhelming volume of eens nee 
PROTECT'S certain value to you It will be ony to 
you that you must make the use of EVER- PROTEC . one « 
things you do when you get back home 
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Able telephone men like Max Compound and we hav had ne ‘ . 
Hosea will tell vou that they trouble at all : 
woud not think of burying a piece s 
of underground cable without the We had a 50 pr i iried FILLING si 
use of Ever-Protect compound. in the ground without compound TRENCH : 

; : ind ectrolysis punctured the b 

You will get stories of other ex lead sheath on 60 feet of the : . 
periences like that of M. M bI a to tl ' 
Herron, general manager of the Se ee eee eee ee ee ee . 
Millersburg, W ooster and Orr- cut the lead off the full length 
ville Telephone Company of Mil and left it off, boiled it out and ke \ 
lersburg, Ohio, who wrote us built t up with Ever-Protect E a 

Compound over a wrapping of ha é 

“We have been using your tape, and buried it with water in "> 
Ever-Protect Cable Compound for the bottom of the trench, and it Re ? 
from six to eight months, repair has been working six months wit! ru je 
ing aerial and underground cabl ne trouble at all, ee 
and burying duplex wire. We have Hay 
forty barrels of compound on “We bury duplex wire pr ag e 
hand to use this season on cable or more, and coat it with con Eat z 
that we expect to bury. pound in the same wa that s hd - | 

; recommended for cable ety , 

“Where we have crystallized i 4 
aerial cable, we boil it .out and ‘We e lots of faith in 1 L aes 
build it up with EVER-PROTECT EVER- PROTEC T Compound.” y2 ‘ 

; 
When you talk over with these men you will meet at Chicago WZ 3 
what you can save by using EVER-PROTECT, you are bound to wh 4 
apply it at once in your plant : 
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sion been just as strict with the smaller 
as with the larger company. It would 
have been the saving of millions of dol- 
lars to unsuspecting stockholders. 

My organization has installed systems, 
made up audits, Government and _ state 
reports, pre pared rate cases, etc., for hun 
dreds of companies in nearly every state 
in the union and you may or may not be 
surprised when I tell you we have found 
many of them paying good big dividends 
when in fact an analysis of their records 
disclosed the fact that they had not made 
half of it, and in some instances were 
running behind year after year. It is 
not difficult to guess what the final re 
sult would have been, had this condition 
been allowed to continue. Unfortunately, 
it is too easy to make a losing proposi 
tion look prosperous on paper; it is in 
fact a very hard and tedious task even 
with all of the present modern facilities 
and intelligent corps of employes from 
the ground man up to the highest active 
official, to keep your records so that they 


will at all times coincide with an accurate 


appraisal of the plant; so that one need 
not draw on his imagination to a very 
great extent to conceive the enormous 


discrepamn v that 1s bound to exist, where 


the accounting is simply a_ secondary 
matter, or only carried on in order t 
comply with the law and for convenience 
in filling out certain forms at the end of 
the year 

Stockholders in every public utility 


should be advised of the requirements of 


the Public Utilities Commission, and 
brought to understand that these laws 
were made for their benefit and protec 
tion, and they in turn should make their 


directors responsible through heavy bond, 


to see that records of their company are 
kept 11) such a manner as to reflect the 
true condition of affairs Che manager's 


bond to the directors will keep him on 
his toes to the extent that he will inspect 


very carefully all work and reports pe! 


taining to additions to plant, retirement 
ot capital assets, will see tl al lah« r and 
materials are not charged t capital ac 
counts where the plant is simply being 
replaced, or charged against the deprecia 


tion reserve when the repairs art actual 


ly maintenance \s stated before, it 1s 
unfortunate that it is too easy to make a 
losing proposition look good on paper; | 


do not mean that in every instance it 1s 
premeditated or intentional; I have found 
the latter true, but it is more often the 
result of ignorance ot carelessness. 
Where it is intentional there 1s a reason: 
if the manager is not a heavy stockhold 
er he is perhaps more interested in mak 
ing a good showing, which means con 
tinued employment with perhaps increased 
salary: if it is a matter of ignorance or 
carelessness the crime is with the direct 
ors for his continued employment. The 


juggling of these accounts is simply the 


TELEPHONE 


juggling of the stockholders’ money, and 
is no different than the juggling of the 
depositors’ cash by the dishonest bank 
clerk One is actual cash, the other is 
the equivalent. 

The average stockholder is not com- 
petent to analyze a utility report and can 
only pass judgment upon the final re- 
sults. The report shows so much in- 
vested in capital accounts. Is there? The 
report also shows so much in materials 


and supplies. Is it there? The report 
shows many other assets, including a 
sufficient reserve for depreciation Are 
they there? How is he to know? 


He gets his report from the bank stat- 
ing that he has so much to the credit of 
his personal account and he knows abso- 
lutely that he has. If he is a stockholder 
in a bank he gets his quarterly, semi- 
annual or annual report stating that the 
resources are so much. He knows that to 
be a fact. Why? The Federal and state 
laws provide for a uniform system of 
accounting and for a rigid inspection by 
competent bank examiners. In addition 
to insuring against loss, all employes are 
bonded so that the investors as well as 
the depositors are fully protected. 

Why should not the telephone stock- 
holder be equally protected ? He can be 
if he will exercise his rights and priv- 
ileges as outlined above. His reports 
from the directors should be just as 
accurate and reliable as his bank reports. 
If his directors are properly made re- 
sponsible they will see that not only the 
accounts are checked up at least once a 
vear, but that an appraiser is called ‘in 
occasionally  t verify the charges to 
capital accounts 

It is seldom that the telephone stock 
holder gets other than a verbal report, 
more often a report read at the annual 
meeting is the extent of the investors’ 
information and advice as to what has 
been going on during the previous year. 
If he happens to be one of the large 
stockholders he may be favored with 
some inside information, but if he hap- 
pens to be “out of the ring” he may just 
as well have remained at home. We hap- 


pen to have a few companies who print 
and furnish each stockholder with a 
copy of the final report as compiled by 
us at the close of the fiscal year. The 
report is condensed and brief, but con- 
tains, in addition to the financial state 
ment, a memo of all important transac 
tions, during the past year, the additions 
to plant itemized, retirements of any con 
seqtience and explanation as to any ma 
terial increase or decrease in revenues 
as compared with the previous years 
You can imagine the satisfaction the 
stockholders derive from these reports, 
and how ready they are to co-operate 
when an emergency arises. The Interior 
Telephone Company of Grinnell, lowa 


(H. L. Beyer president and G. L. Saun- 
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ders manager) has continued this prac- 
tice since 1913 and it is needless to state 
that that company is prosperous, with a 
contented lot of stockholders. If this 
condition existed throughout the Inde- 
pendent field, we should find many more 
prosperous companies, and fewer plants 
for sale. Neither should we find so 
many companies struggling along look- 
ing for some one on whom to unload a 
complete failure, the result of poor man- 
agement through trying to operate prop- 
erty with every employe blindfolded. If 
you are to know how many miles you 
motor, your car must be equipped with a 
speedometer ; likewise if you are to know 
what your plant is doing, so that you may 
correctly and conscientiously advise your 
directors and stockholders, you must be 
equipped with the proper records that are 
just as accurate and reliable as a speed- 
ometer. 

If there are any companies at this con- 
vention that are trying to operate with a 
makeshift accounting system that does 
not tell the whole story monthly, don’t 
fool yourselves any longer, or gamble 
with your stockholders’ money simply 
because they have faith in you; get an 
accounting outfit from which you can 
furnish a true comprehensive statement, 
monthly, quarterly or annually; you will 
find that the money invested will be 
“bread cast upon the waters which will 
return to you.” You may be compiling 
a memorandum of your receipts and ex- 
penditures from which you are able to 
fill out the required reports to the com- 
mission annually, but unless you are 
posting these accounts into a_ general 
ledger, taking off a trial balance month- 
ly, showing in detail your real assets, 
liabilities, income and expense accounts, 
you are wasting your time and money. 
While it is necessary to make your re- 
ports to the commissions, yet that should 
be of the least interest to you. You want 
something to guide you as you go along; 
something to show you for a certainty at 
the close of each month whether you 
made something, or lost, after setting 
up the fixed charges such as interest, 
taxes, reserve for accrued depreciation, 
etc. A very few more dollars invested 
annually in the proper forms will give 
you this information, and it will require 
only a few minutes from time to time to 


keep them up to date. 


In closing let me impress upon your 
minds again the subject of this address, 
“The Value of Accurate Accounting.” 
It means the very foundation of your in- 
vestment. An effort to make a loan ina 
community where you are not personally 
known will soon convince you that re- 
gardless of the value of your property, 
the banker will not consider your appli- 
cation without a certified financial state- 
ment, and this cannot be furnished un- 
less there are records to support it. 
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NATIONAL 
CABLE RINGS 


Time saved on installations plus time 
saved in service of long duration really 
determine the value of National Cable 
Rings. 


Just two fast movements of the hand 
and the ring is in place. Once up it’s 
there to stay. The tension grip has 
made National popular. And don’t 
overlook that feature of ample reclip- 
ping space. Made in all necessary sizes. 


She NATIONAL 


TELEPHONE SUPPLY 
COMPANY 


5101 Superior Ave. 
CLEVELAND 


Manufacturers 


OHIO 


Canadian Manufacturer—N. SLATER CO., Hamilton, Ontario 











ENGINEER Vol. 28, No. 10 


Creosote Oil 


In Cargo or 


Tank Car Lots 


We can supply your needs for Creosoted 
Oil—whatever they may be, from a tank 
car to a cargo, and we can make prompt 
shipment of the best imported oil. We 
have large storage facilities and a private 
wharf for ocean vessels at our New Orleans 
plant. Quantity buying and low-cost han- 
dling enable us to furnish the highest qual- 
ity of imported oil at prices that will save 
money for you. Get our quotation before 
you place your next order, whether large 
or small. 












We Supply Dependable 
Creosoted Materials 










No matter what you may need, in the way of 
creosoted materials, we can supply it. Our plants 
are conveniently located with respect to raw ma 
terials, have modern equipment, skilled operators 
and unexcelled shipping facilities. Carefully se- 
lected stocks and uniform penetration of the oil 
guaranteed. 


Piles 













Poles 
Cross Ties Lumber 
Bridge Timbers Cross Arms 
Paving Blocks 
Anything Creosoted 








Special orders filled to your specifications. 
Prompt shipments made by rail or water to any 
point in the world. It will profit you to know 
more about our products and our service. 


American Creosote Works Inc. 
New Orleans,La. 


Savannah Creosoting Co. Inc. 


Combined Capacity of| Plants 
150,000,000 Ft. B. M. Annually 


New Orleans, La. PLANTS 
Winnfield, La. 








Louisville, Miss. 


Savannah, Ga. 
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Radio a Public Utility 


Abstract of Address by Secretary of Commerce Hoover Before 
Third National Radio Conference—Outlines Problems of Radio 
Communication and Indicates Possible Solution for Difficulties 


Radio has passed from the field of an 
adventure to that of a public utility. At 
the first radio conference, I hazarded 
some modest anticipations as to its de 
velopment and use. Some thought them 
visionary—yet we passed every point of 
these anticipations within eighteen 
months. We have, in fact, established an 
entirely new communication system, na 
tional in scope. 

We may well be proud of this wonder 
ful development, but in our self-con- 
gratulation let us not forget that the 
value of this great system does not lie 
primarily in its extent or even in its 
efficiency. Its worth depends on the use 
that is made of it 

At each succeeding conference we have 


had more difficult problems to solve, and 


those which we present today are of a 
. ] or ter hat hefor In 
complexity greater than ever betore l 
a large sense, the purpose of this con 
ference is to enable the listeners, the 
broadcasters, the manufacturers, and the 


marine and other services to agree among 


themselves as to the manner in which 
radio activities are to be conducted. W< 
have made great improvements in ma 
terial transmitted. Original music, 
speeches, instruction, religion, political 


exhortation, all travel regularly by radio 
today. But we require a still further ad 
vance in the character of material, be 
yond the capacity of local station direct 
ors, 1f the art is to emerge entirely from 
the curio and entertainment stage to that 


of fundamental service 


Suggests Thorough Organization for 
Future 

Experimental broadcasting upon a na 
tional scale during the past year has now 
brought us to the stage where we know 
it can be done. The local station must 
be able to bring to its listeners the great 
est music and entertainment ol the nation, 
but far beyond this it must be able to 
deliver important pronouncements of pul 
lic men, it must bring instantly to our 
people a hundred and one matters of 
national interest To this it must add 
its matters of local interest. This can 
only be accomplished by regularly organ- 
ized interconnection on a national basis 
with nationally organized and directed 
programs for some part of the day in 
supplement to more local matertal 

It is our duty to consider the possibili 
ties and potentialities of interconnection 


as a regular daily routine of the nation 


By HERBERT HOOVER 


Unless it be systematically organized we 
cannot expect its continuation. I realize 
that this matter, except insofar as it may 
be fostered and encouraged, dose not lie 
in the Government. It would be unfor- 
tunate indeed if such an important func- 
tion as the distribution of information 
should ever fall into the hands of the 
Government. It would be still more un- 
fortunate if its control should come un- 
der the arbitrary power of any person or 
group of persons. 
Radio Advertising Would Kill Broad- 
casting 
I believe that the quickest way to kill 
broadcasting would be to use it for direct 
advertising. The reader of the news- 
paper has an option whether he will read 
an ad or not, but if a speech by the 
President is to be used as the meat in a 
sandwich of two patent medicine adver- 
tisements, there will be no radio left. 
lo what extent it may be employed for 
vhat we now call indirect advertising I 
do not know and only experience with 
the reactions of the listeners can tell. Ido 
believe there is any practical method 
of payment from the receivers. I wish 
to suggest for consideration the possi- 
lity of mutual organization by broad- 
casters of a _ service for themselves 
similar to that which the newspapers 
have for their use in the press associa- 
tions, which would furnish programs of 
national events and arrange for their 
transmission and distribution on some 
sort of a financial basis just as the press 
associations gather and distribute news 
among their members. It may be that 
we cannot find a solution at this moment 
but I believe that one result of this con- 
ference should be not only the considera- 
tion of this question but the establish- 
ment of a continuing committee for its 
further consideration. 
The Problem of Wave Lengths 
One of the most important subjects for 
your consideration is the providing of 
operating channels for broadcasting sta- 
tions. Of the present 530 stations, 57 
are Class B, operating on from 500 to 
1000 watts and having a wide range, 
and 387 are Class A, many using small 
power and covering small areas. There 
are still 86 Class C stations, most of 
which have low power, all on a wave 
length of 360 meters. Our chief trouble 
is with the Class B situation. They are 
all assigned within the band of 288 to 
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545 meters, within which there are, un- 
der the present system of allocation and 
excluding the Class C band, only 44 
available channels, and only 33 that seem 
desirable at present. The greatest con- 
gestion is in the large cities, New York 
and Chicago particularly. A recent sur- 
vey made by the supervisors of the va- 
rious districts shows that 21 new Class 
B stations are now under construction 
and that 25 others are contemplated, so 
that the question of allocation is one of 
increasing difficulty. 

In the light of scientific and technical 
development in both transmitting appa- 
ratus and receiving sets, it may be that 
a different plan of zoning or of station 
separation may now be used, thus creat- 
ing additional wave lengths for assign- 
ment. I am not advising any particu- 
lar method of solution, but recommend 
the entire subject to your careful con- 
sideration. 

Power of Broadcasting Stations 

Another question of importance is the 
limit of power to be used in broadcast- 
ing. Most Class B stations are now 
operating on 500 watts. A _ limitation 
of 1,000 watts is imposed in the license. 
I understand that there are several sta- 
tions erected or in course of construc- 
tion which contemplate the use of power 
up to 5,000 watts, and I am aware of 
the suggestions of those who would go 
beyond even this. From the viewpoint 
of nation-wide broadcasting, the question 
becomes as to whether we should aim 
to cover a large territory through a 
single powerful station or through a 
number of interconnected smaller ones. 
We must not stifle progress in any di- 
rection. We must not do anything that 
will interfere with the programs of lo- 
cal stations on which many of our peo- 
ple depend, nor with the wide selective 
range which they now have. It may be 
that both purposes may be accomplished 
without loss to either. I recommend the 
subject for your most careful considera- 
tion and hope that you may be able to 
reach a satisfactory conclusion. 

General Tendencies in Broadcasting 
Development 

There seems, at present, some ten- 
dency towards a decrease in the total 
number of broadcasting stations. Sep- 
tember 1, 1923, there were 563 licensed 
stations. On the same date this year, 
the number had fallen to 533, a loss of 
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30. It is of some interest to classify 
and study the ownership of the stations. 
So far as is known to the department, 
of the present stations, 196, or over one- 
third, are owned and operated by imanu- 
facturers of or dealers in radio appa- 
ratus, whose interest is, of course, ap- 
parent. Department stores and _ similar 
mercantile concerns add 39 to this num- 
ber, and publishers 41, making a grand 
total of 276 known stations, of which 44 
are Class B, which may be said to have 
a direct interest in the publicity legiti- 
mately resulting from their own broad- 
casting. On the other side we have 85 
educational institutions, 35 churches, 12 
city and state agencies, 12 clubs, of 
which 7 are Class B (4 schools, 2 state 
or city agencies, and 1 church), all of 
which may be said to operate from more 
altruistic motives. 
As Applied to Marine Service 

Those who are engaged in the use 
of radio for marine services, between 
ship and shore and ship and ship, feel 
that the present band devoted to their 
use is too narrow. We must not forget 
that what is a convenience or a pleasure 
for us is a necessity for them and that 
liie may depend on the efficiency of 
their communication service. There is 
undoubtedly congestion along our coasts, 
particularly in the vicinity of such har- 
bors as New York, Boston, and San 
Francisco. There are two fundamental 
troubles in the situation, and they are 
interdependent ; first, the character of the 
apparatus used; and second, the fact 
that most ships operate on only two wave 
lengths, 600 and 706 meters. Practically 
all marine radio equipment is of the 
park type. There can be no economical 
use of wave lengths until this condition 
is remedied. 

The situation among ships today is 
much the same as existed in broadcasting 
at the time of the last conference when 
all stations were trying to operate on 360 
or 400 meters. Possibly additional wave 
lengths above 600 meters may be as- 
signed for marine use. I commend the 
subject to your careful attention. 

Outside Sources of Interference 

One matter that must be dealt with 
sometime, but over which there is no 
means of control at present, is the inter- 
ference from non-radio sources. We 
listeners have, all experienced frequently 
and to our great disgust the squeals and 
roars which we are told come from elec- 
trical devices of various sorts in which 
there is no purpose to cause audible dis- 
turbance. Harmonics, too, are trouble- 
some. Our amateurs, who make up by 
far the largest element in the radio fam- 
ily, outside of the listeners as a whole, 
are particular sufferers since the har- 
monics from many stations have an es- 
pecial tendency to invade the amateur 
band. Accurate and sharp transmission 
must be insisted upon. 


Co-operation of the Department 

The Bureau of Navigation, having 
direct charge of administrative features 
and full familiarity with the entire situ- 
ation, is ready to give information and 
advice. The Bureau of Standards has 
prepared a report on many of radio's 
technical phrases and its personnel and 
facilities are at the public’s disposal. The 
Interdepartment Radio Committee has 
done preparatory work, and its members 
will co-operate in the consideration of 
all matters which have a governmental 
bearing. The Radio Supervisors from 
all districts of the country have first- 
hand information as to conditions, and 
their knowledge is based on actual ex- 
perience in the field. In shogt, the De- 
partment of Commerce is at your com- 
mand. Your membership includes every 
angle of radio interest. I look forward 
to great development and progress in 
the industry. 

Ottawa, Ill—The United Telephone 
Co. of this city has been taken over by 
the Illinois Bell Telephone Co. Fred 
Beem will remain as manager. V. J. 
Duncan, who has been president; Albert 
Persons of Springfield, vice-president, 
and Albert F. 
treasurer, all sever their connections 


Schoch, secretary and 


with the company. 

Work on a $100,000 addition to the 
Lima (O.) Telephone Co.’s building, at 
Spring and Elizabeth streets, will be 
rushed to completion this fall, says 
George H. Metheany, general manager. 

Clarinda, Ia—The Farmers Mutual 
Telephone Co. has absorbed the lines of 
the Northwestern Bell Telephone Co. 
which have been in service in this city 
for many years. F. M. Lantz, who has 
been manager of the Farmers Mutual 
Co. here, will be the manager of the 
consolidated lines. 

Waco, Tex. 
phone Co. of Texas, capital $200,000, has 


The Long Distance Tel 


been incorporated by J. B. Earle, W. H. 
Earle, Waco; E. C. Blomeyer, V. E. 
Chaney, W. E. Jones, Kansas City, Mo. 
It is understood that the new company 
is formed to take over the Texas Long 
Distance Telephone Co., the Texas Toll 
Lines company and_ other telephone 
properties. Officers of the new com- 
pany will be: President, J. B. Earle, 
Waco; vice president and general man- 
ager, E. C. Blomeyer, Kansas City, Mo. 
secretary-treasurer, V. E. Chaney, Kan- 
sas City, Mo. 


Mechanicsburg, O.—The Mechanics 
burg Telephone Co., Mechanicsburg, has 
been incorporated with a _ capital of 
$10,000 by V. G. Riddle, D. J. Burn 
ham, P. J. Burnham, J. J. Culbertson 
and H. C. Rogers. 
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O. J. Holbrook Dies at Chicago 


Chicago, Ill—Orrin J. Holbrook. 
assistant to the vice-president of the 
Illinois Bell Telephone Company, died 
recently, as the result of a cerebral 
hemorrhage. Mr. Holbrook, who was 
in his seventieth year, was born jn 
Michigan and came to LaGrange, II, 
in 1891, entering the real estate busi- 
ness. In 1893 he assisted in the estab- 
lishment of a telephone exchange jin 
LaGrange and then entered the em- 
ploy of the Chicago Telephone Com- 
pany. For many years he was com- 
mercial superintendent and was active 
in developing exchanges in the Chi- 
cago suburban division. He is credited 
with having promoted the first rural 
telephone line in the United States. 
This was at New Lenox, III. 


Telephone Reports to I. C.C. 
Show Increase 


Washington, D. C.—Telephone earn- 
ings of 72 companies reported to the 
Intersate Commerce Commission for 
June and six months compare as fol- 
lows 

1924 1923 
$57,982,359 $53,866,538 
12,028,124 11,278,794 
342,927,781 319,778,394 


71,284,358 = 71,665,203 


June gross 
Net op. inc.. 
6 mo. gross... 
Net Op. in 


Patriot, Ind.—The Farmers Telephone 
Co., of Patriot, has discontinued opera- 
tions and all their subscribers will be 
served by the Ohio River Telephone Co., 
a five year contract having been signed. 
The Farmers Co. sold its switchboard 
but retained its lines and telephones and 
its subscribres will be given service 
through the Ohio River company’s Patriot 
exchange at a reduced rate. The con 
tract was signed by directors of the 
Farmers company and C. R. Green of the 


Ohio River Company 


Penn Yan, N. Y.—The annual conven- 
tion of the New York Up-state Tele- 
phone Association was held Saturday, 
September 27, in Penn Yan. Some 109 
delegates from various companies at- 
tended. D. C. Cox, of Syracuse, and 
J. A. Healey, of Buffalo, were the prin- 
cipal speakers. 


A NEW CATALOGUE OF 
ALL THE STANDARD 


TELEPHONE BOOKS 


JUST OFF THE PRESS. 
Want a Copy? 
Address: 
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27 E. Jackson Blvd. 
Chicago, U. S. A. 
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New Submarine Cable 





United States Now Enjoys Addi- 
tional and Better Communica- 
tion with Europe. 


New York—With the completion of 
the new submarine cable from New York 
to the Island of Fayal in the Azores, and 
the later extension of this cable to Rome 
and to Emden, Germany, direct tele- 
graphic connection between the United 
States and northern and southern Europe 
will again be established. Important 
commercial developments are expected to 
come as a result of improved communi- 
cations The cable itself is different 
from any submarine cable previously laid. 
Through the development of the new 
alloy of nickel and iron (called permal- 
loy) which is used to form a continuous 
loading of the cable conductor, the speed 
of transmission is expected to reach 1500 
letters per minute. The best of the pre- 
ceding cables of the same length do not 
permit the transmission of over 300 let 
ters per minute 

The cable conductor consists of a sin- 
gle copper wire around which is wrapped 


a spiral winding of six copper tapes. 


Around this core is wrapped the permal- 
loy tape which increases the inductance 
of the circuit in the manner familiar to 


telephone and telegraph men. On account 


of the higher 1 of transmission, it 
Vas necessar) develop entirely new 
means of transmitting and receiving, as 
the older systems were limited in speed, 
alti ci tl Tas the sk \ 
per ibles 1 ise up t tl me 
Monroe. La \ $200,000 exchange 
building is to be built by the Cumberland 
Telephone and Telegraph Company here 
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W. H. CRUMB 


Telephone Engineer 


9 South Clinton St. Chicago 





Western Electric Sales Grow 
Over 1923 Figures 


New York, N. Y.—An increase of $37,- 
676,000 in the sales of the Western Elec- 
tric Company is reported for the first 
eight months of 1924 during which the 
billings reached a total of $195,167,000. 
Orders received during the first eight 
months of this year totaled $198,892,000 
or $7,566,000 more than the orders re- 
ceived during the same period of 1923. 

Wetumka, Okla.—Approximately $10,- 
000 will be spent in improving the 
Wetumka telephone plant, according to 
Messrs. Thompson and Schooler, the 
new owners of the property. 
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Merger Planned if Public is 
Willing 





Butler, Pa.—Merger of the Peoples 
and Bell telephone companies into one 
system for Butler is ready to be ef- 
fected if the people want it, says James 
H. Wright, a director of the Peoples 
Telephone Company. The Independent 
company has secured an option to buy 
out the Bell system. The total cost of 
the properties, as consolidated, will be 
$1,266,000, and the new company will 
have a total of 8,300 stations. If the 
proposed consolidation is approved by 
the public, the merger and the new con- 
struction will require from six to eight 
months to effect. 


San Angelo (Tex.) Telephone Co. is 
spending $50,000 on improvements and 
extensions and will add 1,000 new tele- 
phones in the near future. John Y. Rust 
is president. 








New York 
Engineer Invents New 
Call Register 


A new registering apparatus to be 
used in connection with a _ tele- 
phone set has been invented by 
Benedetto Sapienza. The device 
requires no change in the wiring 
of the telephone set. A _ battery 
energizes the recorder. Calls made 
in absence of attendant at sub-— 
scribing station are registered, so, 
according to the inventor the sub- 
scriber may learn from the central 
station the numbers of those who 
called while the receiving station 
was unattended. 

This device is a great improvement 
for telephone use and makes it 
possible for telephone companies to 
make extra charges on this special 
service. Write for details. 

B. SAPIENZA, 
2304 Crotona Ave., 
Bronx, New York. 








J. G. WRAY & CO. 


Telephone Engineers 
Specialists in Appraisals, Rate Surveys, 
Financial Investigations, Organization 
and Operation of Telephone Companies, 

J. G. Wray, Fellow A. I. E. E. 
Cyrus G. Hill 
1217 First National Bank Bldg., Chicago 














Valuations—Supervision—Plant—Inductive Inter- 
ference—Expert Administrative Counsel 
for Utilities 


JAY G. MITCHELL 


TELEPHONE ENGINEER 


Member A. I. E. E 
1042 W. Monroe St. Springfield, Ill 





COFFEY’S 


Central Accounting Department 


Keeps the records and makes up all re 
ports for companies (large and small) in 
1 states The cost is about half the 
salary of a bookkeeper It will not cost 
Ou anything to inquire as to our plan 
charges, et« Write today 


Coffey System & Audit Co., Indianapolis, Ind. 
National Convention, Room 110 








CARLTON G. VAN EMON 
Telephone Accountant 


We make it our business to look after the 
interests of our telephone clients here in 
Washington. A high grade Federal Tax 
Service at a very reasonable price. 


921 Fifteenth Street N. W., Washington, D.C. 


























** Texas Black Beauty ’”’ 


CREOSOTED POLES 


Southern Yellow Pine—Straight, Full- 

Bodied—Pressure Treated Full 

Length—Safe Against Grass Fires— 
Decay Defying 


TEXAS CREOSOTING CO., Orange, Texas, U. S. A. 








Any telephone book printed may 
be purchased from the 


BOOK DEPARTMENT of 
TELEPHONE ENGINEER 


28 East Jackson Boulevard 


CHICAGO 
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Everstick 


Approved 
by Large 
Operating 
Companies 
For the 
Following 


Strains 


2,200 Ibs. 
6,000 Ibs. 
6,000 Ibs. 
10,000 Ibs. 
- 16,000 Ibs. 


Write for Details 


Everstick Anchor Co. 


ST. LOUIS, MO. 





6” 2-way 
6” 4-way 
8” 2-way 
8” 4-way 
10” 4-way 

















Valuations 


Financial Reports 
Rate Cases 


Plant Studies 


Charles W. McKay 


Telephone Engineer 
440 WRIGLEY BLDG., CHICAGO 
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KANIKSU TREATING PLANT 





WESTERN 


RED CEDAR 


POLES 


FROM THE 
Kaniksu National Forest 


All Styles of BUTT TREATING 


KANIKSU CEDAR CO. 
PRIEST RIVER, IDAHD 


LOS ANGELES OFFICE 
Hairy G. Holabird - 451 E. 3rd St. 
EASTERN OFFICE 
F. C. Adams Co. - - Kingston, Pa. 
DENVER OFFICE 
Geddes & Aldom - 300 Int. Tr, Bidg. 











Send for free sample and 
prices on 


UNIVERSAL 
DROP WIRE 
INSULATORS 





Universal Specialty Company 
120-A, S. 7th St., Terre Haute, Ind. 











Sergius P. Grace Joins W. E. 
Engineering Staff 
New York, N. Y.—Sergius P. Grace 
has been appointed commercial develop 
ment engineer for the Western Electric 
Co. He has been general supervisor of 
by-products for the American T. and T. 
for the last two years, and for many 
years prior to this work has been asso- 
ciated with Bell companies. He gradu- 
ated from the University of Michigan in 
1896 and immediately engaged in Inde- 
pendent telephone work. In 1900 he en- 
tered the Bell ranks as superintendent of 
equipment for the Southwestern Bell 
Telephone Company of Texas. 


South Dakota Picks Aberdeen 
as Convention Site 


Aberdeen, S. Dak.—Executives of the 
state Independent telephone association 
have selected Aberdeen as the place for 
the organization’s next annual conven- 
tion, which will be held in January, 1925. 


Moscow, Ida.—A betterment campaign 
involving expenditure of $30,000 for 
equipment has been started by the Mos- 
cow Telephone and Telegraph Company. 
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| STEPHENS | 
CLIMBERS | 


Straps, Belts and Safetys 


| W. H. BUCKINGHAM 


BINGHAMTON, N. Y. 











WANTED 


Present address of C. D. Lindridge, 
formerly at 40 Haskine St., Provi- 
dence, R. I. Address Box 77 
TELEPHONE ENGINEER, 28 E 
Jackson Blvd., Chicago. 








SCRAP PLATINUM 


Highest prices paid for discarded or 
obsolete telephone and switchboard ap 
paratus; platinum contact relays, ring 
keys, etc. Have specialized in this field 
for many years 

CONTACT METALS CO. 
z21 E. 23rd St., Chicago 











FOR SALE — Telephone Spoons, 
chrome _ nickel steel blades, 8 ft 
handles, new, Wyoming brand. $9.00 
per dozen. QO. C. Evans, Mt. Ster 
ling, Ky. 





All Kinds of Printed 
Forms for Telephone 
Companies 


Monthly Audits 


General Accounting 
Systems Installed 


D, am Simplified 






g / Accounting 
y for Small 
I/\\ Companies 

C HS "a Every State in U. S. 


represented among 
our satisfied cus- 
tomers. 


Bowdle Accounting System 


CERRO GORDO, ILL. 


“Know where you stand” 

















Get your 
Telephone Repair Work 
done at the old reliable 
Telephone Repair Shop 


SUTTLE EQUIPMENT CO. 


OLNEY, ILLINOIS 

















$3750 Addressogfaph 


CHEAPER than type- 
writer-—SAVES 20% of 
YOUR present costs — 5 
to 15 times FASTER and 
BETTER than pen or 
typewriter. 


FREE TRIAL will 
prove it! 


904 W. Van Buren St., Chicago, Ill. 






Easy 
Pay't. 
Terms 





American Announces New 
Burns Reproducer 


Chicago, [1l1—The new Burns repro- 
1 


ducer has a horn of generous propor 


tion, gracefully shaped and designed 


along scientific lines The flare, 14 inches 


in diameter, 1s made uy f handsomely 





Vew Burns Radio Reproducer 
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October, 1924 TELEPHONE ENGINEER 51 
polished black pyralin. This is prac- ers which use in some instances over an bell has been designed to give best acous- 
tically unbreakable and gives a distinct- ampere of battery for operation. In addi- tic results, as also has been the selection 
ive, rich appearance to the instrument. tion to the large volume of tone, the of the materials employed. The horn is 
The aluminum sound column and pyralin Burns Speaker is surprisingly free from well balanced on a wide staple base on 
bell are practically non-vibrating. distorted or false tones and raspy sounds. which it freely swivels, thus permitting 
[he Burns speaker is also made up in The well-known Burns Speaker Unit the horn to be turned readily in any 
a more elaborate “De Luxe” model. The is employed. This has a convenient ad- direction. Parts are built along sub- 
flare of the horn is of mahogany tinted, juster for regulating tone and makes it stantial lines assuring rigidity and serv- 
semi-transparent pyralin possible to adapt the speaker to any type __ iceability. 
The No. 205 speaker, its makers state, of receiving set, regardless of the cur 
is an instrument of extreme sensitiveness rent output or batteries employed. No oe oo 
yet is capable of great volume and har- additional or separate batteries are re- F. P. Lawrence, of Oklahoma City, 
mony. The quality of reproduction is of | quired for the Burns speaker. Okla., plant superintendent for the 
remarkable clearness. They add: “The There is no absorption of tone or loss Southwestern Bell Telephone Co., has 
volume of tone in this instrument sur- of volume with the free unobstructed been transferred to St. Louis to succeed 
passes that of many higher priced speak- curve of this horn. The shape of the Philip Hogan as plant superintendent for 


VACUUM 
ARRESTERS 





at prices 
within 
your 
reach 


When the best protection costs no more, why not 
have it? BRACH arresters insure; non-ground- 
ing of lines, cables, clear transmission, balance of 
potential between pairs, and full protection against 
power crosses or lightning. There are no carbons 
to clean and no maintenance bills. 

You can readily afford BRACH Vacuum Arresters 
at our present low prices. Type 440, shown 
above, is furnished with porcelain base, fuses and 
mountings. 


L. S. BRACH MFG. CO. 


NEWARK, N. J. 
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7 Everhot Branding Outfits » 


and number each pole consecutively for quick reference in 














Identify your lines by branding poles with company initials, 


making repairs or doing other line work. 


Use an EVERHOT branding outfit which can 
also be used for soldering and as a blow torch. 


Everhot Outfits as low as $14.00 
Write for further information 


Gkers 


Maniareniant Co,’ 


EVERHOT MANUFACTURING CO., Maywood, Iil. Wa 





























Spe any insulated plugs U. S. Patent 1302471 In use 


TELEFON FABRIK AUTOMATIC 








five nt Prices c. i. f. any place. 


7. AMALIEGADE COPENHAGEN DENMARK 


in 














“REBUILT” TELEPHONE APPARATUS and exchange equipment saves 
you 30 to 50 per cent without sacrificing quality or efficiency. 

SWITCH BOARDS—Telephones—Apparatus—Protection Bquipment—Cable 
—Everything you need for the installation and operation of a complete 
axchange—Magneto or Central Energy—of the best and most reputable 
manufacturers. 

Fourteen years’ successful operation of our rebuilt equipment department 
puts it past the experimental stage. Quality and price will make you « 
permanent customer. ry, investigate. 

ARGAIN BULLETIN NO. 
Address “REBUILT” CQUIPMENT. DEPARTMENT 
Premier Electric Company 800-4 Grace St. Chicago, Ill. 




















NORTHERN -:- WESTERN 
BUTT-TREATING - GUARANTEED GRADES 


ANY SPECIFICATIONS REQUIRE 


BELL LUMBER CO.,Minneapolis.Minn. 





westeek CEDAR POLES jontuenn 


TREATED or PLAIN 


ae ee ed 2 ee 


NATIONAL POLE CO., Main Office: Escanaba, Mich. 


BRANCH 220 Broadway 2844 Summit Street Rialte Building 
OFFICES New York Totedo, O. San Francisco, Cal. 
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superintendent for Oklahoma, to succeed = officials of the company say, has im de 


STANDARDS 


(Half) 
Sestertius coin in 
which all Imperial 
Roman fines and i 
taxes were collected. » 


Ancient or 


Modern 
Profits Depend on MODERN STANDARDS 


We furnish plans and estimates, performing 
every necessary task required to place any 
company in sound and prosperous condition. 


Snook-Hillhouse Co. 


CONSULTING AND OPERATING ENGINEERS 
8 East Long Street Columbus, Ohio 


Missouri and Arkansas. J. J. Hayes, positions with 5600 lines has been in- FOR SALE—Telephone Spoons 
division plant superintendent for western stalled. The B board is largely on a chrome nickle steel blades, 8-foot 
Missouri, has been promoted to plant straightforward trunking basis which dles, new Wyoming brand. $9.00 
] 
i 


ZCN. tz i Vans, Mt Sterli : 


{r. Lawrence. proved trunking service materiall) 
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Rochester, N. Y. Boasts Model ' 
Manual Equipment Superior Rubber and Friction Tapes 


pia: Hot Galy, Pole Line Hardware 


L. G. LeBourveau in Southeast 
for Belden 


Chicago, Ill L. G. LeBourveau, one 
| 


Rochester, N. Y.—The recently com- 
pleted Glenwood central office of 
Rochester Telephone Corp. is regarded . 
one of the most modern, manual Victor and Ace Batteries the Belden Mfg. Co. of Chicag 
switchboard equipments in service. The Dowel Pins : ks 
-e was built in 1914-1915, and in 1923 West Twenty-ninth street, Jacksony 
work was started on a building addition A. ae Johnson Co. Fla. 
which more than doubled the size of the 
building. A complete new switchboard 
equipment of 40 A positions and 12 B 


No-Burn-Out Soldering Irons ee See Deen Ss Oy 


the pendent telephon sales field, has 


Cedar Poles, Northern and Western enudiihed stheamera ecovesentath 


217 No. Desplaines St., Chicago, III. 


920 telephones in the London area. 











LeBourveau'’s headquarters are at 


Tel. Haymarket 9189 London, England—There now are 425,- 








THEODORE GARY AND COMPANY 


Fourteenth Floor Telephone Building 


KANSAS CITY, MISSOURI O 
Sixty-Fifth Consecutive Quarterly Dividend 


The regular quarterly dividend of $1.50 a share on the common stock, and e Class “A” ard the ‘lass ’ preferre . 
stock, together with a dividend of $2.00 a share on the Class “C’” preferre< stock has this day e€ declared payabl 
October 1, 1924, to the stockholders of record as of the Twenty-fifth day of September, 1924, at 3 p The books will - 


closed to transfer on September 25, 1924, and reopened on October 1, 1924. 
Sept. 23, 1924. (Signed) H. L. GARY, First Vice-President and Treasurer 

















